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FDXVHGVHUIGRPE\LQFUHDVLQJLQFHQWLYHVWRFRHUFHODERU%XWKLVWRULFDOHYLGHQFHLVPL[HG
DQGTXDQWLWDWLYHDQDO\VHVDUHODFNLQJ8VLQJWKH$FHPRJOX:ROLW]N\IUDPHZRUNDQG
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-HUHP\(GZDUGVIRUQXPHURXVDQGH[WUDRUGLQDULO\KHOSIXOGLVFXVVLRQVRIWKHWKHRUHWLFDOIUDPHZRUNDQGWKH
HFRQRPHWULFDSSURDFKHV


,QWURGXFWLRQ
:KDWFDXVHVODERUFRHUFLRQ",WDSSHDUVLQIRUPDOO\LQPRVWHFRQRPLHVEXWLQ
VRPHLWSUHYDLOVDVDIRUPDOV\VWHPRIVODYHU\RUVHUIGRPZLWKZLGHHFRQRPLF
UHSHUFXVVLRQV6HUIGRPH[LVWHGLQPRVW(XURSHDQHFRQRPLHVIRUORQJSHULRGVEHWZHHQF
DQGF,QPDQ\VHUIHFRQRPLHVDODUJHSHUFHQWDJHRIUXUDOIDPLOLHVZHUH
REOLJHGWRGRFRHUFHGODERUIRUODQGORUGV6LQFHWKHUXUDOHFRQRP\SURGXFHGWR
SHUFHQWRISUHLQGXVWULDO*'3VHUIGRPDIIHFWHGWKHPDMRULW\RIHFRQRPLFDFWLYLW\/DERU
FRHUFLRQXQGHUVHUIGRPUHGXFHGODERUSURGXFWLYLW\KXPDQFDSLWDOLQYHVWPHQW
LQQRYDWLRQDQGOLYLQJVWDQGDUGVVRPXFKVRWKDWLWVYDU\LQJLQWHQVLW\LVZLGHO\UHJDUGHG
DVDPDMRUGHWHUPLQDQWRIGLYHUJHQW(XURSHDQHFRQRPLFSHUIRUPDQFHEHWZHHQDQG
%URDGEHUU\DQG*XSWD.OHLQ2JLOYLHDE%DWHQDQG
6]RáW\VHN0DUNHYLFKDQG=KXUDYVND\D6RZKDWFDXVHGWKLVLQVWLWXWLRQDOL]HG
ODERUFRHUFLRQ"
2QHZHOONQRZQH[SODQDWLRQLV'RPDU¶VFRQMHFWXUHWKDWFRHUFHGODERU
V\VWHPVZHUHFDXVHGE\KLJKODQGODERUUDWLRV,QHFRQRPLHVZKHUHZDJHVZHUHKLJK
EHFDXVHODERUZDVVFDUFHUHODWLYHWRODQG'RPDUDUJXHGODQGRZQHUVGHYLVHGLQVWLWXWLRQV
VXFKDVVHUIGRPDQGVODYHU\WRHQVXUHWKH\FRXOGJHWODERUWRZRUNWKHLUODQGDWDORZHU
FRVWWKDQZRXOGEHWKHFDVHLQDQRQFRHUFHGODERUPDUNHW
7KLVK\SRWKHVLVKDVEHHQVWURQJO\FULWLFL]HGVRPXFKVRWKDWLWPLJKWQRORQJHU
VHHPWREHRIDQ\UHOHYDQFH+LVWRULDQVVXFKDV3RVWDQKDGDOUHDG\DUJXHG
WKDWRQWKHFRQWUDU\ULVLQJODQGODERUUDWLRVDIWHUWKH%ODFN'HDWKPDGHVHUIGRPGHFOLQH
DQDUJXPHQWJHQHUDOL]HGE\1RUWKDQG7KRPDV%UHQQHUSRLQWHGRXWWKDW
ULVHVLQWKHODQGODERUUDWLRFRLQFLGHGZLWKWKHGHFOLQHRIVHUIGRPLQVRPH(XURSHDQ
VRFLHWLHVEXWLWVLQWHQVLILFDWLRQLQRWKHUV6XEVHTXHQWVFKRODUVKLSDUJXHGWKDWFRXQWU\
VSHFLILFYDULDEOHVGHFLGHGZKHWKHUVHUIGRPGHFOLQHGRULQWHQVLILHGZLWKDGLIIHUHQW
H[SODQDWLRQSURSRVHGIRUHDFKVRFLHW\$VWRQDQG3KLOSLQ+DWFKHUDQG%DLOH\

$FHPRJOXDQG:ROLW]N\SURYLGHGDJHQHUDOWKHRUHWLFDOIUDPHZRUNIRU
DQDO\]LQJKRZIDFWRUSURSRUWLRQVDIIHFWODERUFRHUFLRQ7KH\SRLQWHGRXWWKDWDULVHLQWKH


ODQGODERUUDWLRFRXOGKDYHWZRFRXQWHUYDLOLQJHIIHFWV,WPLJKWLQFUHDVHWKHSULFHRIWKH
RXWSXWSURGXFHGE\WKHODQGORUGZKLFKZRXOGLQFUHDVHWKHSURGXFWLYLW\RIODERUFRHUFLRQ
DQGWKXVLQFUHDVHWKHTXDQWLW\RIFRHUFLRQDORQJWKHOLQHVK\SRWKHVL]HGE\'RPDU%XWLW
PLJKWDOVRLQFUHDVHWKHZDJHWKDWVHUIVFRXOGHDUQLQRXWVLGHDFWLYLWLHVIRULQVWDQFHLQWKH
XUEDQVHFWRUZKLFKZRXOGGHFUHDVHWKHSURGXFWLYLW\RIODERUFRHUFLRQDQGWKXVGHFUHDVH
WKHTXDQWLW\RIFRHUFLRQDVDUJXHGE\3RVWDQDQG1RUWK$FHPRJOXDQG:ROLW]N\WKXV
RIIHUHGDWKHRUHWLFDOIUDPHZRUNH[SODLQLQJZK\'RPDU¶VWKHRU\PLJKWEHFRPSDWLEOH
ZLWKWKHILQGLQJWKDWKLJKODQGODERUUDWLRVFRXOGUHVXOWLQGLIIHUHQWFRHUFLRQRXWFRPHVLQ
GLIIHUHQWHFRQRPLHV
+RZIDFWRUSURSRUWLRQVDFWXDOO\LQIOXHQFHGVHUIGRPLVWKHUHIRUHDQHPSLULFDO
TXHVWLRQ8SWRQRZLWKDVEHHQVWXGLHGPDLQO\XVLQJTXDOLWDWLYHHYLGHQFHDQG
GHVFULSWLYHDSSURDFKHVLQFRQWUDVWWRWKHTXDQWLWDWLYHDQDO\VLVRIIDFWRUHQGRZPHQWVDQG
VODYHU\HJ)HQVNH7RWKHEHVWRIRXUNQRZOHGJHWKLVSDSHUSURYLGHVWKH
ILUVWLQYHVWLJDWLRQRIKRZIDFWRUSURSRUWLRQVDIIHFWHGVHUIGRPXVLQJTXDQWLWDWLYHHYLGHQFH
DQGPXOWLYDULDWHVWDWLVWLFDODSSURDFKHV:HKROGFRQVWDQWSROLWLFDOHFRQRP\YDULDEOHV±
SRZHUWKHVWDWHDQGWKHLQVWLWXWLRQDOIUDPHZRUNOHJLWLPL]LQJODERUFRHUFLRQ±E\
DQDO\]LQJDVSHFLILFVHUIVRFLHW\%RKHPLDSDUWRIWKHPRGHUQ&]HFK5HSXEOLF:H
FDOFXODWHTXDQWLWDWLYHPHDVXUHVRIODERUFRHUFLRQWKHODQGODERUUDWLRXUEDQSRWHQWLDO
DQGRWKHUVRFLRHFRQRPLFFKDUDFWHULVWLFVRIRYHUVHUIYLOODJHVFRYHULQJWKH
HQWLUHW\RI%RKHPLDLQ:HXVHWKHVHGDWDDQGWKHWKHRUHWLFDOIUDPHZRUNSURSRVHG
E\$FHPRJOXDQG:ROLW]N\WRLQYHVWLJDWHKRZWKHODQGODERUUDWLRDIIHFWHGODERU
FRHUFLRQFRQWUROOLQJIRURWKHUFDXVDOYDULDEOHV
:HILQGWKDWZKHUHWKHODQGODERUUDWLRZDVKLJKHUODERUFRHUFLRQZDVDOVR
KLJKHUDQGWKXVWKDWWKH'RPDUHIIHFWRXWZHLJKHGDQ\FRXQWHUYDLOLQJRXWVLGHRSWLRQV
HIIHFW7KHQHWHIIHFWZDVQRWKXJHEXWQRUZDVLWWULYLDODQGLWZDVPXFKODUJHUZKHQ
ODERUFRHUFLRQLQFOXGHGERWKKXPDQDQGDQLPDOHQHUJ\7KHUHODWLRQVKLSEHWZHHQWKH
ODQGODERUUDWLRDQGODERUFRHUFLRQXQGHUVHUIGRPGLVSOD\HGDQRQOLQHDUVKDSHDULVLQJ
IURPWKHWHFKQLFDOOLPLWVRQFRHUFLRQLQFRQGLWLRQVRIH[WUHPHODERUVFDUFLW\:HDOVR
SUHVHQWHYLGHQFHZKLFKVXSSRUWV$FHPRJOXDQG:ROLW]N\¶VFRQMHFWXUHWKDWVHUIGRPZDV


VWURQJLQHDVWHUQ(XURSHSDUWO\EHFDXVHWKHXUEDQVHFWRUZDVWRRZHDNWRJHQHUDWHRXWVLGH
RSWLRQVIRUVHUIVWKDWUHGXFHGWKHSURGXFWLYLW\RIODERUFRHUFLRQ
2XUILQGLQJVGHPRQVWUDWHWKDWIDFWRUSURSRUWLRQVDIIHFWHGFRHUFLRQ(YHQLI
SROLWLFDOHFRQRP\IDFWRUVSOD\DGRPLQDQWUROHLQH[SODLQLQJGLIIHUHQFHVDFURVVFRXQWULHV
DQGPDQ\RWKHUYDULDEOHVLQIOXHQFHGODQGORUGH[WUDFWLRQIURPVHUIVWKHODQGODERUUDWLR
LQIOXHQFHGODERUFRHUFLRQDQGWKXVFRQWULEXWHGWRVHUIGRPDVDEURDGHULQVWLWXWLRQDO
V\VWHP7KLVLQWXUQLPSOLHVWKDWLQVWLWXWLRQVDUHLQIOXHQFHGDWOHDVWWRVRPHGHJUHHE\
HFRQRPLFIXQGDPHQWDOV
7KHRULHVRI/DERU&RHUFLRQXQGHU6HUIGRP
:K\LVODERUFRHUFLRQV\VWHPDWLFDOO\VWURQJLQVRPHSODFHVDQGQRWLQRWKHUV"
'RPDUDVFULEHGLWWRKLJKODQGODERUUDWLRV:KHUHODERULVVFDUFHUHODWLYHWRODQG
WKHFRVWRIODERULQDQRQFRHUFHGODERUPDUNHWZLOOEHKLJK7KHRZQHUVRIODQGDV
HPSOR\HUVWKHUHIRUHKDYHVWURQJLQFHQWLYHVWRH[WUDFWODUJHDPRXQWVRIFRHUFHGODERUWR
HQVXUHWKDWWKHODQGZLOOEHZRUNHGDWORZFRVWDQGZLOOWKHUHIRUHHVWDEOLVKDQGPDLQWDLQ
LQVWLWXWLRQVHQDEOLQJV\VWHPDWLFODERUFRHUFLRQ'RPDUDUJXHGWKDWKLVFRQMHFWXUHZDV
VXSSRUWHGE\WKHLPSRUWDQFHRIVODYHU\LQXQGHUSRSXODWHGSDUWVRIWKH$PHULFDVDQG
VHUIGRPLQOLJKWO\VHWWOHGSDUWVRI(XURSHQRWDEO\LQWKHHDVW6HUIGRPLQWHQVLILHGLQ
VHYHQWHHQWKFHQWXU\5XVVLDKHK\SRWKHVL]HGEHFDXVHWKH0XVFRYLWHFRORQLDOFRQTXHVWV
LQFUHDVHGWKHDUHDRIODQGUHODWLYHWRWKHH[LVWLQJSRSXODWLRQPRWLYDWLQJODQGORUGVWR
H[WUDFWFRHUFHGODERUIURPVFDUFHSHDVDQWZRUNHUV$FFRUGLQJWR'RPDUFRQGLWLRQDORQ
HPSOR\HUVKDYLQJFRHUFLYHSRZHUVODYHU\DQGVHUIGRPZHUHWKHLUPDUNHWGULYHQ
UHVSRQVHVWRUHODWLYHIDFWRUSULFHV
2QWKHIDFHRILWKRZHYHUWKHKLVWRULFDOHYLGHQFHIRUVHUIGRPUDLVHVVHULRXV
SUREOHPVIRU'RPDU¶VFRQMHFWXUH3RVWDQDUJXHGWKDWORZODQGODERUUDWLRV
FDXVHGE\SRSXODWLRQJURZWKLQWZHOIWKDQGWKLUWHHQWKFHQWXU\(QJODQGOHGWRDQ
LQWHQVLILFDWLRQRIODERUFRHUFLRQE\UHGXFLQJRXWVLGHRSWLRQVIRUVHUIVZKLOHKLJKODQG
ODERUUDWLRVFDXVHGE\SRSXODWLRQORVVHVGXULQJWKH%ODFN'HDWKFRQYHUVHO\
FDXVHGODERUFRHUFLRQWRGHFOLQHE\LQFUHDVLQJRXWVLGHRSWLRQVIRUSHDVDQWVLQYDFDQWUXUDO


IDUPVDQGXUEDQZRUNVKRSV1RUWKDQG7KRPDVXVHGWKLVUHDVRQLQJWR
H[SODLQWKHGHFOLQHRIFRHUFHGVHUIODERULQZHVWHUQ(XURSHPRUHJHQHUDOO\ZKLOH
0DáRZLVWDUJXHGWKDWLQWKLUWHHQWKDQGIRXUWHHQWKFHQWXU\HDVWHUQ(XURSHKLJK
ODQGODERUUDWLRVFDXVHGE\ORZSRSXODWLRQGHQVLWLHVVWLPXODWHGIHXGDOORUGVWRPDNH
FRQFHVVLRQVWRSHDVDQWVDQGUHOD[ODERUFRHUFLRQ
%UHQQHUZHQWHYHQIXUWKHUFRPSOHWHO\GLVPLVVLQJDOOFODLPVWKDW
IDFWRUSURSRUWLRQVDIIHFWHGVHUIGRP1HLWKHULQFUHDVHVQRUGHFUHDVHVLQODERUVFDUFLW\
FRXOGH[SODLQH[WUDFWLRQRIFRHUFHGODERUIURPVHUIVKHDUJXHGVLQFHWKHFRQWLQHQWZLGH
LQFUHDVHLQODQGODERUUDWLRVDIWHUWKH%ODFN'HDWKVDZVHUIGRPGHFOLQLQJLQVRPH
VRFLHWLHVEXWLQWHQVLI\LQJLQRWKHUV%UHQQHUDUJXHGWKDWLWZDVFODVVVWUXJJOHQRWIDFWRU
SURSRUWLRQVWKDWGHFLGHGZKHWKHUVHUIGRPVXUYLYHGRUGLVDSSHDUHG
6XEVHTXHQWKLVWRULFDOVFKRODUVKLSKDVDOVRWHQGHGWRGLVPLVV'RPDU¶VLGHD7KH
IDFWWKDWFRHUFHGODERUXQGHUVHUIGRPUHVSRQGHGLQZLGHO\YDU\LQJZD\VWRWKHKXJH
FKDQJHVLQWKHODQGODERUUDWLRDIWHUWKH%ODFN'HDWKVXJJHVWHGWKDWFRXQWU\VSHFLILF
YDULDEOHVVXFKDVFODVVVWUXJJOHVWDWHSRZHUXUEDQVWUHQJWKDQGWKHRYHUDOOLQVWLWXWLRQDO
IUDPHZRUNZHUHGHFLVLYH±DOWKRXJKWKHUHUHPDLQHGKXJHGLVDJUHHPHQWDERXWWKHVH
YDULDEOHVDQGDGLIIHUHQWVWRU\ZDVWROGIRUHDFK(XURSHDQVRFLHW\$VWRQDQG3KLOSLQ
+DWFKHUDQG%DLOH\,QDQ\FDVHWKHIDFWWKDWVLPLODUFKDQJHVLQODQGODERU
UDWLRVDIIHFWHGVHUIGRPLQGLDPHWULFDOO\RSSRVLWHZD\VLQGLIIHUHQWVRFLHWLHVVHHPHGWR
LPSO\WKDW'RPDU¶VFRQMHFWXUHFRXOGEHDEDQGRQHG
$FHPRJOXDQG:ROLW]N\EUHDWKHGQHZOLIHLQWRWKH'RPDUK\SRWKHVLVE\
SURYLGLQJDWKHRUHWLFDOIUDPHZRUNZKLFKH[SODLQHGZK\ODQGODERUUDWLRVPLJKWDIIHFW
ODERUFRHUFLRQGLIIHUHQWO\LQGLIIHUHQWFRQWH[WV,QWKHLUPRGHODVVXPLQJWKDWODERU
FRHUFLRQLVSRVVLEOHWKHTXDQWLW\RIFRHUFLRQREVHUYHGUHVXOWVIURPWKHLQWHUDFWLRQ
EHWZHHQDSURGXFHUWKHODQGORUGXQGHUVHUIGRPDQGDZRUNHUWKHVHUIJLYHQWKH
PDUNHWSULFHIRUWKHJRRGSURGXFHGE\WKHODQGORUGDQGWKHZDJHWKHVHUIFDQHDUQLQ
RXWVLGHDFWLYLWLHV7KHODQGODERUUDWLRFDQDIIHFWERWKWKHSULFHRIWKHODQGORUG¶VJRRGDQG
WKHRXWVLGHRSWLRQZDJHIRUWKHVHUIZLWKWKHUHODWLYHVL]HRIWKHVHWZRHIIHFWV
GHWHUPLQLQJWKHTXDQWLW\RIODERUFRHUFLRQ7KHILUVWHIIHFWLVWKHRQHK\SRWKHVL]HGE\


'RPDUDQLQFUHDVHLQWKHODQGODERUUDWLRLQFUHDVHVODERUVFDUFLW\LQWXUQLQFUHDVLQJWKH
PDUNHWSULFHRIWKHODQGORUGJRRGWKHYDOXHRIDVXFFHVVIXOSURGXFWLYHRXWFRPHIRUWKH
ODQGORUGWKHYDOXHRIVHUIV¶HIIRUWDQGKHQFHWKHYDOXHRIFRHUFLRQWRH[WUDFWHIIRUW
UHVXOWLQJLQPRUHODERUFRHUFLRQ7KHVHFRQGHIIHFW±WKHRXWVLGHRSWLRQHIIHFW±JRHVLQ
WKHRSSRVLWHGLUHFWLRQDQLQFUHDVHLQWKHODQGODERUUDWLRLQFUHDVHVODERUVFDUFLW\LQWXUQ
LQFUHDVLQJWKHZDJHVHUIVFDQHDUQLQRXWVLGHRSWLRQVVHUIVZLWKPRUHYDOXDEOHRXWVLGH
RSWLRQVZLOOEHLQGXFHGWRZRUNOHVVKDUGIRUWKHODQGORUGOHVVKDUGZRUNLQJVHUIVZLOO
GHOLYHUOHVVVXFFHVVIXOHIIRUWUHGXFLQJWKHYDOXHRIFRHUFLRQWRWKHODQGORUGUHVXOWLQJLQ
OHVVODERUFRHUFLRQ$ULVHLQWKHODQGODERUUDWLRFDQWKXVLQFUHDVHODERUFRHUFLRQYLDLWV
HIIHFWRQWKHSULFHRIWKHODQGORUGJRRGWKH'RPDUHIIHFWEXWGHFUHDVHLWYLDLWVHIIHFWRQ
VHUIV¶RXWVLGHRSSRUWXQLWLHVIRULQVWDQFHLQWKHXUEDQVHFWRUWKHRXWVLGHRSWLRQRU3RVWDQ
1RUWKHIIHFW7KHUHODWLYHVL]HRIWKHVHWZRHIIHFWVZLOOYDU\ZLWKPDUNHWGHPDQGIRU
ODQGORUGV¶JRRGVDQGZDJHVIRUVHUIVRXWVLGHWKHFRHUFHGVHFWRUVRWKHVDPHULVHLQODQG
ODERUUDWLRVFDQUHVXOWLQGLIIHUHQWODERUFRHUFLRQRXWFRPHVLQGLIIHUHQWVRFLHWLHV
$FHPRJOXDQG:ROLW]N\WKXVRIIHUDPDMRUDGYDQFHRYHUSUHYLRXVDSSURDFKHVWR
ODERUFRHUFLRQE\VKRZLQJKRZDKLJKHUODQGODERUUDWLRFDQJLYHULVHWRGLIIHUHQW
RXWFRPHVLQGLIIHUHQWFRQWH[WV,QWKLVSDSHUWKHUHIRUHZHXVHWKH$FHPRJOX:ROLW]N\
IUDPHZRUNDVDWKHRUHWLFDOEDVLVIRUFDUU\LQJRXWZKDWLVWRWKHEHVWRIRXUNQRZOHGJH
WKHILUVWTXDQWLWDWLYHDQDO\VLVRIKRZWKHODQGODERUUDWLRDIIHFWHGODERUFRHUFLRQXQGHU
VHUIGRPFRQWUROOLQJIRURWKHUSRWHQWLDOLQIOXHQFHV
6HUIGRPLQ%RKHPLD
:HDQDO\]HWKHGHWHUPLQDQWVRIODERUFRHUFLRQLQDVSHFLILFVHUIHFRQRP\
HLJKWHHQWKFHQWXU\%RKHPLDSDUWRIWKHPRGHUQ&]HFK5HSXEOLF%RKHPLDVKDUHGZLWK
PRVWRI(XURSHWKHH[SHULHQFHRIFODVVLFDOPHGLHYDOVHUIGRPLQZKLFKSHDVDQWVZHUH
REOLJHGWRGHOLYHUFRHUFHGODERUDORQJZLWKRWKHUSD\PHQWVWRWKHLUODQGORUGVLQUHWXUQIRU
EHLQJDOORZHGWRRFFXS\ODQG,QPRVWRIZHVWHUQ(XURSHWKHVHREOLJDWLRQVEURNHGRZQLQ
WKHODWHPHGLHYDOSHULRGEXWLQ%RKHPLDDQGPRVWRIHDVWHUQ(XURSHWKH\VXUYLYHGDQG
LQWHQVLILHGLQDGHYHORSPHQWNQRZQDVWKH³VHFRQGVHUIGRP´3HWUiĖ:ULJKW


0DXU.OHLQ2JLOYLH0RVWVFKRODUVQRZGDWHWKH%RKHPLDQVHFRQG
VHUIGRPWRFZKHQPDQ\ODQGORUGVEHJDQLQFUHDVLQJWKHFRHUFHGODERUWKH\
H[WUDFWHGIURPVHUIVGHPDQGLQJLWIURPSUHYLRXVO\H[HPSWJURXSVDQGXVLQJLWQRWMXVW
IRUIDUPZRUNEXWDOVRIRUWH[WLOHPDQXIDFWXULQJLURQZRUNLQJJODVVPDNLQJEUHZLQJ
ILVKIDUPLQJWUDQVSRUWDWLRQDQGPDQ\RWKHUDFWLYLWLHV7RHQIRUFHWKHGHOLYHU\RIFRHUFHG
ODERUDVZHOODVRWKHUUHQWVDQGWD[HV%RKHPLDQODQGORUGVLPSRVHGUHVWULFWLRQVRQ
JHRJUDSKLFDOPRELOLW\PDUULDJHKRXVHKROGIRUPDWLRQVHWWOHPHQWLQKHULWDQFHDQGODQG
WUDQVIHUV$OWKRXJKWKHVHGHYHORSPHQWVFDQEHREVHUYHGLQSDUWVRI%RKHPLDIURPF
RQZDUGVWKH\LQWHQVLILHGDIWHUWKH7KLUW\<HDUV:DU$OPRVWDOO
LQKDELWDQWVRIUXUDO%RKHPLDZHUHWKHHQVHUIHGVXEMHFWVRIWKHLUODQGORUGVZKRZHUH
HQWLWOHGWRH[WUDFWFRHUFHGODERUIURPWKHPDQGWRUHJXODWHWKHLUHFRQRPLFDQG
GHPRJUDSKLFGHFLVLRQV(YHQDIWHUWKHIRUPDODEROLWLRQRI%RKHPLDQVHUIGRPLQ
YLOODJHUVFRQWLQXHGWREHREOLJHGWRGHOLYHUFRHUFHGODERUWRWKHLUODQGORUGVXQWLOWKH
5HYROXWLRQVRI7KURXJKRXWWKHH[LVWHQFHRIVHUIGRPLQ%RKHPLDWKHVWDWHHQIRUFHG
ODQGORUGV¶OHJDOSUHURJDWLYHVRYHUVHUIVDQGSURKLELWHGFRPSHWLWLRQDPRQJODQGORUGVIRU
VHUIVIRULQVWDQFHE\RIIHULQJOHVVODERUFRHUFLRQ
%RKHPLDQVHUIGRPWKXVFRUUHVSRQGVZLWKWKHDVVXPSWLRQVRIWKH$FHPRJOXDQG
:ROLW]N\PRGHOLQWKDWLWZDVDFRHUFHGODERUV\VWHPLQZKLFKWKHLQVWLWXWLRQDO
HQWLWOHPHQWVWKURXJKZKLFKODQGORUGVFRHUFHGWKHLUVHUIVZHUHOHJLWLPL]HGE\WKHSROLWLFDO
DXWKRULWLHV%RKHPLDSURYLGHVDJRRGFRQWH[WIRULQYHVWLJDWLQJWKHHIIHFWRIIDFWRU
SURSRUWLRQVRQODERUFRHUFLRQVLQFHLWVLQVWLWXWLRQDOIUDPHZRUNJUDQWHGODQGORUGVWKH
ULJKWWRH[WUDFWODERUIURPVHUIVE\FRHUFLRQDQGZLWKLQ%RKHPLDWKHVDPHSROLWLFDO
IUDPHZRUNSUHYDLOHGDFURVVWKHHQWLUHWHUULWRU\PDNLQJLWSRVVLEOHWRKROGFRQVWDQW
SRWHQWLDOSROLWLFDOHFRQRP\LQIOXHQFHV
:HFRPSLOHGGDWDRQDOOWKHYLOODJHVLQ%RKHPLDLQXVLQJDFRPSUHKHQVLYH
WD[UHJLVWHUNQRZQDVWKH7KHUHVLDQ&DGDVWHUTereziánský katastr7KLVUHJLVWHUZDV
PHWLFXORXVO\GUDZQXSRYHUDSHULRGRI\HDUVGXULQJZKLFKGDWDZHUHFROOHFWHGFKHFNHG
DQGFRUUHFWHGLQIRXUVWDJHV+UDGHFNê&KDOXSDHWDO,QWKHILUVWVWDJH
WKHVWDWHDXWKRULWLHVUHTXLUHGHDFKODQGORUGWRSURYLGHDUHSRUWRQHDFKKRXVHKROGHULQ


HDFKYLOODJHRQKLVHVWDWHUHSRUWVZHUHFHUWLILHGE\ORFDOYLOODJHRIILFLDOVDQGPDQRULDO
DGPLQLVWUDWRUVIURPQHLJKERULQJHVWDWHV,QDVHFRQGVWDJHODQGORUGUHSRUWVGHOLYHUHGLQ
WKHILUVWVWDJHZHUHFKHFNHGE\DVWDWHFRPPLVVLRQWKDWYLVLWHGHDFKYLOODJH)LQDOO\LQ
WKHWKLUGDQGIRXUWKVWDJHVWKHHPHQGHGUHSRUWVZHUHUHYLHZHGE\DFHQWUDOFRPPLVVLRQ
DQGFRUUHFWHGRQWKHEDVLVRIIXUWKHUORFDOLQIRUPDWLRQ7KHUHVXOWVRIWKHVHIRXUVWDJHVRI
UHSRUWLQJUHFRUGLQJFKHFNLQJDQGFRUUHFWLQJZHUHSXEOLVKHGLQDVWKHVRFDOOHG
³ILQDOYHUVLRQ´koneþný elaborátRIWKH7KHUHVLDQ7D[&DGDVWHUIURPZKLFKZHGUDZ
RXUGDWD
7KH7KHUHVLDQ&DGDVWHUUHFRUGHGVHUIV¶FRHUFHGODERUREOLJDWLRQVDWWKHOHYHORI
WKHYLOODJHZKLFKLVWKHUHIRUHRXUXQLWRIDQDO\VLV7DEOHVKRZVGHVFULSWLYH
FKDUDFWHULVWLFVRIDOO%RKHPLDQYLOODJHVLQ7KHVWDWHUHTXLUHGODQGORUGVWR
UHSRUWFRHUFHGODERUREOLJDWLRQVrobotaIRUDOOYLOODJHVEXWIRUXQNQRZQUHDVRQV
YLOODJHVSHUFHQWRIWKHWRWDOZHUHOLVWHGZLWKRXWWKLVLQIRUPDWLRQ7KHVHPLVVLQJ
YDOXHVFDQQRWEHLQWHUSUHWHGDV]HURVVLQFHDV7DEOHVKRZVWKHFDGDVWHUH[SOLFLWO\
UHFRUGHGYLOODJHVDVKDYLQJ]HURFRHUFHGODERUREOLJDWLRQV:HWKHUHIRUHH[FOXGHG
WKHYLOODJHVZLWKPLVVLQJYDOXHVIRUFRHUFHGODERUREOLJDWLRQVOHDYLQJDGDWDVHWRI
VHUIYLOODJHV$ODUJHPDMRULW\RIWKHVHSHUFHQWRIWKHWRWDOZHUHYLOODJHVLQ
ZKLFKWKHLQKDELWDQWVRZHGFRHUFHGODERUREOLJDWLRQVWRWKHODQGORUG7KHLQKDELWDQWVRI
WKHRWKHUSHUFHQWRIYLOODJHVDOWKRXJKQRWREOLJHGWRSHUIRUPFRHUFHGODERUZHUHVWLOO
VXEMHFWWRWKHRWKHUFRQVWUDLQWVRIVHUIGRPLQFOXGLQJUHVWULFWLRQVRQPLJUDWLRQDQG
SURSHUW\WUDQVIHUVDVZHOODVWKHREOLJDWLRQWRGHOLYHUWRWKHODQGORUGDYDULHW\RI
SD\PHQWVLQPRQH\DQGNLQG2JLOYLHDE.OHLQ
2XUILUVWVWHSZDVWRPHDVXUHWKHOHYHORIODERUFRHUFLRQLQHDFKYLOODJH7KH
FDGDVWHUUHFRUGHGIRUHDFKYLOODJHWKHQXPEHURIVHUIKRXVHKROGVUHTXLUHGWRSURYLGH
FRHUFHGODERUDQGWKHQXPEHURIGD\VWKH\KDGWRGRLW&RHUFHGODERUREOLJDWLRQVZHUH
VRPHWLPHVUHFRUGHGIRUWKHHQWLUHYLOODJHVRPHWLPHVVHSDUDWHO\IRUHDFKVRFLDOVWUDWXP
IXOOSHDVDQWVKDOISHDVDQWVVPDOOKROGHUVFRWWDJHUVVRPHWLPHVIRUGLVWLQFWJHRJUDSKLFDO
VHFWLRQVRIWKHYLOODJHVRPHWLPHVE\WKH\HDULQVWHDGRIE\WKHZHHNVRPHWLPHVIRU
VHYHUDOYLOODJHVWRJHWKHUIRUWXQDWHO\LQMXVWSHUFHQWRIFDVHVDQGPDQ\RWKHU



YDULDQWVFRUUHVSRQGLQJWRVSHFLILFORFDOSUDFWLFH6RPHVHUIVRZHGMXVWKXPDQODERUEXW
PDQ\ZHUHUHTXLUHGWRVXSSO\ZRUNWHDPVFRPELQLQJKXPDQDQGDQLPDOODERU:H
UHGXFHGWKHVHFRPSOH[LWLHVWRWZRDOWHUQDWLYHPHDVXUHVRIFRHUFHGODERU7KHILUVW
7DEOH
&KDUDFWHULVWLFVRI9LOODJHV%RKHPLD
&KDUDFWHULVWLFRIYLOODJH 1R 
,VOLVWHGLQ7HUH]LDQVN\&DWDVWU  
+DVQRLQIRUPDWLRQRQFRHUFHGODERUREOLJDWLRQVrobota   
+DVLQIRUPDWLRQRQFRHUFHGODERUREOLJDWLRQVrobota   
+DVFRHUFHGODERUREOLJDWLRQVrobota WKDWDUH
=HUR  
1RQ]HUR  
7RWDOYLOODJHVRINQRZQFRHUFHGODERUREOLJDWLRQVrobota   
2QHVWDWHVZLWK
1RWRZQ  
$Q\W\SHRIWRZQ(mČsto RUmČstys RIZKLFK  
2QO\IXOOWRZQVmČsto   
2QO\DJURWRZQVmČstys   
%RWKW\SHVRIWRZQ(mČsto DQGmČstys   
7RWDOYLOODJHVRINQRZQFRHUFHGODERUREOLJDWLRQVrobota   
2QHVWDWHVVXEMHFWWRODQGORUGZKRLV
1REOH  
&URZQ  
7RZQ  
5HOLJLRXVLQVWLWXWLRQ  
6PDOOIUHHHVWDWH  
0LQLQJHVWDWH  
2WKHUW\SHRIODQGORUG  
7RWDOYLOODJHVRINQRZQFRHUFHGODERUREOLJDWLRQVrobota   
/RFDWHGLQDVHWWOHPHQWVXEMHFWWR
8QLWDU\ORUGVKLS  
)UDJPHQWHGORUGVKLS  
7RWDOYLOODJHVRINQRZQFRHUFHGODERUREOLJDWLRQVrobota   
Notes: )RUYDULDEOHGHILQLWLRQVVHHWH[W
Source: 7HUH]LiQVNêNDWDVWU


IRFXVHGVROHO\RQKXPDQWLPHDQGFRPSULVHGWKHWRWDOQXPEHURIGD\VRIKXPDQODERU
WKHYLOODJHZDVREOLJHGWRSURYLGHWRLWVODQGORUGHDFKZHHN7KHVHFRQGIRFXVHGRQWKH
WRWDOZRUNHQHUJ\H[WUDFWHGIURPVHUIKRXVHKROGVDQLPDOHQHUJ\ZDVFRQYHUWHGWRD
QXPHUDLUHH[SODLQHGLQ$SSHQGL[DQGFRPELQHGZLWKKXPDQODERUWR\LHOGWKHWRWDO
QXPEHURI³VHUIHTXLYDOHQW´GD\VWKHYLOODJHKDGWRSURYLGHHDFKZHHN$V7DEOH
VKRZVWKHDYHUDJH%RKHPLDQYLOODJHLQRZHGLWVODQGORUGGD\VRIKXPDQRQO\
ODERUEXW³VHUIHTXLYDOHQW´GD\VRIKXPDQSOXVDQLPDOODERUHDFKZHHN
7KHFDGDVWHUDOVRHQDEOHGWKHODQGODERUUDWLRLQHDFKYLOODJHWREH
FDOFXODWHG)RUWKHGHQRPLQDWRUZHXVHGWKHQXPEHURI³KRXVHKROGHUV´hospodaĜeLQ
WKHYLOODJH7KHPRVWFRPSUHKHQVLYHLQIRUPDWLRQRQ%RKHPLDQKLVWRULFDOGHPRJUDSK\

7DEOH
6XPPDU\6WDWLVWLFVIRU9LOODJHV%RKHPLD
9DULDEOH 0HDQ 6WG'HY 0LQ 0D[
&RHUFHGODERUVHUYLFHVKXPDQRQO\    
&RHUFHGODERUVHUYLFHVKXPDQDQLPDO    
7RWDOODQGODERUUDWLRDUDEOHSDVWRUDOIRUHVW    
$UDEOHSDVWRUDOODQGODERUUDWLR    
$UDEOHRQO\ODQGODERUUDWLR    
9LOODJHVL]HQXPEHURIKRXVHKROGV    
8UEDQSRWHQWLDORIIXOOWRZQVLQVLGHHVWDWH    
8UEDQSRWHQWLDORIDJURWRZQVLQVLGHHVWDWH    
8UEDQSRWHQWLDORIIXOOWRZQVRXWVLGHHVWDWH    
8UEDQSRWHQWLDORIDJURWRZQVRXWVLGHHVWDWH    
8UEDQSRWHQWLDORIUR\DOIUHHWRZQVRXWVLGHHVWDWH    
6KDUHRIHVWDWHSRSXODWLRQLQIXOOWRZQV    
6KDUHRIHVWDWHSRSXODWLRQLQDJURWRZQV    
6KDUHRIHVWDWHSRSXODWLRQLQDOOWRZQVIXOO	DJURWRZQV    
/DWLWXGH    
/RQJLWXGH    
Notes: 1 DOOYLOODJHVZLWKLQIRUPDWLRQRQFRHUFHGODERUREOLJDWLRQV&RHUFHGODERUREOLJDWLRQVDUHPHDVXUHG
DVVHUIHTXLYDOHQWGD\VSHUZHHNVHHWH[W/DQGODERUUDWLRVDUHPHDVXUHGDVstrych SHUKRXVHKROGstrych  
KHFWDUHVstrych ZDVPLQLPXPUHTXLUHGIRUIDPLO\RISHUVRQVWRVXUYLYHZKROO\IURPDJULFXOWXUH
Source: 7HUH]LiQVNêNDWDVWU


GHULYHGIURPWKHUHOLJLRXVFHQVXVSoupis poddaných podle viry\LHOGVDPHDQ
KRXVHKROGVL]HRIDSSUR[LPDWHO\SHUVRQVZKLFKGLGQRWYDU\JUHDWO\DFURVVUHJLRQV
YLOODJHVRUVRFLDOVWUDWDDYDLODEOHHYLGHQFHLQGLFDWHVWKDWPHDQKRXVHKROGVL]HGLGQRW
H[SDQGRUFRQWUDFWPHDQLQJIXOO\EHWZHHQWKHVHYHQWHHQWKDQGWKHHLJKWHHQWKFHQWXU\
+RUVNi+RUVNêDQG0DXU&HUPDQ6HOLJRYi&HUPDQDQG
âWHIDQRYi3D]GHURYi7KLVMXVWLILHVWUHDWLQJWKHQXPEHURIKRXVHKROGVLQD
YLOODJHDVDSUR[\IRULWVWRWDOODERUVXSSO\
$V7DEOHVKRZV%RKHPLDQVHUIYLOODJHVLQZHUHYHU\VPDOORQDYHUDJH
$OWKRXJKWKHODUJHVWYLOODJHKDGKRXVHKROGVDQGWKXVEDVHGRQDPHDQKRXVHKROG
VL]HRIDWRWDORIFLQKDELWDQWVWKHVPDOOHVWKDGRQO\KRXVHKROG7KH
DYHUDJHYLOODJHKDGRQO\KRXVHKROGVDQGWKXVDWRWDORIDERXWLQKDELWDQWV
7RFDOFXODWHWKHQXPHUDWRURIWKHODQGODERUUDWLRZHXVHGWKHDPRXQWRIODQGLQ
WKHYLOODJH7KH7KHUHVLDQ&DGDVWHUUHFRUGVWKHDUHDRIDUDEOHFURSEHDULQJODQG
SDVWXUHDQGIRUHVWDOOPHDVXUHGLQstrychDXQLWHTXLYDOHQWWRKHFWDUHV7KLV
\LHOGHGWKHWKUHHDOWHUQDWLYHPHDVXUHVRIWKHODQGODERUUDWLRVKRZQLQ7DEOH7KHWRWDO
DUDEOHSDVWRUDOIRUHVWODQGODERUUDWLRZDVDQDYHUDJHRIstrychSHUKRXVHKROGWKH
DUDEOHSDVWRUDOODQGODERUUDWLRZDVDQGWKHDUDEOHRQO\ODQGODERUUDWLRZDV
:HH[SORUHGDOOWKUHHPHDVXUHVRIWKHODQGODERUUDWLRLQRXUHFRQRPHWULFDQDO\VHVDQG
IRXQGWKDWWKH\\LHOGHGYLUWXDOO\LGHQWLFDOUHVXOWVVHH$SSHQGL[2XUSUHIHUUHG
PHDVXUHXVHVWRWDOODQGDUDEOHSOXVSDVWRUDOSOXVIRUHVWRQWKHJURXQGVWKDWLWUHIOHFWVDOO
WKHODQGIURPZKLFKVHUIVLQWKDWYLOODJHKDGWRVXSSRUWWKHPVHOYHVDVZHOODVWRSD\RII
WKHVWDWHDQGWKHODQGORUGDQGLVWKXVWKHEHVWPHDVXUHLQWHUPVRILQIOXHQFLQJORFDOIDFWRU
SULFHVWKHFRUHRIWKH'RPDUFRQMHFWXUHDQGWKH$FHPRJOX:ROLW]N\IUDPHZRUN
$VPHQWLRQHGDERYH$FHPRJOXDQG:ROLW]N\SRVWXODWHWKDWDKLJKHUODQG
ODERUUDWLRFRXOGQRWRQO\LQFUHDVHODERUFRHUFLRQYLDWKH'RPDUHIIHFWEXWGHFUHDVHLWE\
UDLVLQJVHUIV¶ZDJHVLQRXWVLGHRSWLRQV7KH\FRQMHFWXUHEDVHGRQKLVWRULFDOVWXGLHV

7KLVPHDVXUHRIWKHWRWDOODERUVXSSO\LQWKHYLOODJHFDQEHFRQYHUWHGWRWKHVDPHXQLWVDVWKHPHDVXUHRI
FRHUFHGKXPDQODERULQWKHYLOODJHGD\VRIFRHUFHGVHUIODERUGHOLYHUHGWRWKHODQGORUGSHUZHHNE\
PXOWLSO\LQJLWE\WKHPHDQQXPEHURISHUVRQVSHUKRXVHKROGDQGWKHQE\WKHDSSUR[LPDWHQXPEHU
RIZRUNLQJGD\VSHUZHHN


DUJXLQJWKDWWRZQVZHDNHQHGVHUIGRPLQZHVWHUQ(XURSHWKDWDPDMRUVRXUFHRIRXWVLGH
RSWLRQVZDVWKHXUEDQVHFWRU7RH[SORUHWKLVSRVVLELOLW\ZHFRPSLOHGLQIRUPDWLRQRQ
%RKHPLDQWRZQVLQ7KH7KHUHVLDQ&DGDVWHUGLYLGHGWRZQVLQWRWKUHHPDLQ
FDWHJRULHVVHLJQHXULDODJURWRZQmČstysVHLJQHXULDOIXOOWRZQmČstoDQGUR\DOWRZQ
královské mČsto6HLJQHXULDOIXOOWRZQVHQMR\HGJUHDWHULQVWLWXWLRQDOSULYLOHJHVWKDQ
VHLJQHXULDODJURWRZQVZHUHW\SLFDOO\ODUJHUDQGKDGDQRFFXSDWLRQDOVWUXFWXUHPRUH
RULHQWHGWRFUDIWVDQGFRPPHUFH%XWERWKW\SHVRIVHLJQHXULDOWRZQZHUHORFDWHGRQ
ORUGV¶HVWDWHVDQGWKHLULQKDELWDQWVZHUHVXEMHFWWRDIRUPRIVHUIGRP5R\DOWRZQVE\
FRQWUDVWZHUHQRWORFDWHGRQWKHHVWDWHRIDQ\ORUGDQGWKHLULQKDELWDQWVZHUHQRWVXEMHFW
WRVHUIGRPW\SLFDOO\WKH\ZHUHODUJHUWKDQVHLJQHXULDOWRZQVDQGWKHLURFFXSDWLRQDO
VWUXFWXUHZDVPRUHLQGXVWULDODQGFRPPHUFLDO0tND
%RKHPLDQWRZQVYDULHGDORQJWZRGLPHQVLRQVPLJUDWLRQUHVWULFWLRQVZKLFKPDGH
WRZQVRQWKHKRPHHVWDWHPRUHDFFHVVLEOHWRVHUIVWKDQWRZQVRXWVLGHWKHHVWDWHDQG
LQVWLWXWLRQDOW\SHLQZKLFKUR\DOWRZQVIXOOWRZQVDQGDJURWRZQVGLIIHUHGLQVL]HDQG
RFFXSDWLRQDOVWUXFWXUH:HFDOFXODWHGXUEDQSRWHQWLDOE\DVVLJQLQJHDFKWRZQWRRQHRI
ILYHFDWHJRULHVDJURWRZQRQRURXWVLGHWKHVDPHHVWDWHDVDJLYHQYLOODJHIXOOWRZQRQRU
RXWVLGHWKHVDPHHVWDWHDVDYLOODJHDQGUR\DOWRZQ7KHQIRUHDFKYLOODJHLQWKH
GLVWDQFHIURPWKHYLOODJHWRHDFKWRZQLQ%RKHPLDZDVPXOWLSOLHGE\WKHSRSXODWLRQRI
WKHWRZQJLYLQJWKHXUEDQSRWHQWLDORIIHUHGE\WKDWWRZQWRWKDWYLOODJH7KLVJDYHULVHWR
ILYHYDULDEOHVPHDVXULQJWKHXUEDQSRWHQWLDOWRVHUIVLQHDFKYLOODJHRIIXOOWRZQVRQWKH
KRPHHVWDWHDJURWRZQVRQWKHKRPHHVWDWHIXOOWRZQVRXWVLGHWKHKRPHHVWDWHDJUR
WRZQVRXWVLGHWKHKRPHHVWDWHDQGUR\DOWRZQVE\GHILQLWLRQRXWVLGHWKHKRPHHVWDWH
7KH7KHUHVLDQ&DGDVWHUDOVRSURYLGHVLQIRUPDWLRQRQDQXPEHURIEDVLF
YLOODJHFKDUDFWHULVWLFVIRUZKLFKZHFRQWUROE\LQFOXGLQJWKHPDVYDULDEOHVLQRXU
UHJUHVVLRQDQDO\VHV2QHIHDWXUHRIVHUIGRPLQ%RKHPLDDVLQPRVWVHUIVRFLHWLHVLVWKDW
LWZDVH[HUFLVHGE\DQXPEHURIGLIIHUHQWW\SHVRIODQGORUG$V7DEOHVKRZVWKHYDVW
PDMRULW\RI%RKHPLDQYLOODJHVSHUFHQWRIWKHWRWDOLQZHUHVXEMHFWWRODQGORUGV
ZKRZHUHLQGLYLGXDOQREOHV7KHUHPDLQLQJSHUFHQWZHUHVXEMHFWWRWKHFURZQWRZQV
UHOLJLRXVLQVWLWXWLRQVRURWKHUPLVFHOODQHRXVW\SHVRIODQGORUG:HFRQWUROIRUSRVVLEOH


LQIOXHQFHVRIGLIIHULQJORUGVKLSE\LQFOXGLQJGXPP\YDULDEOHVIRUHDFKW\SHRIODQGORUG
LQRXUUHJUHVVLRQPRGHOV
$IXUWKHUFKDUDFWHULVWLFRIVHUIGRPLQ%RKHPLDDVLQPDQ\RWKHUVHUIVRFLHWLHV
ZDVWKDWVRPHYLOODJHVZHUHORFDWHGLQVHWWOHPHQWVWKDWOD\XQGHUIUDJPHQWHGORUGVKLS
ZKHUHGLIIHUHQWSDUWVRIWKHVHWWOHPHQWRUVXEVHWVRILQKDELWDQWVZHUHWKHVHUIVRIGLIIHUHQW
ODQGORUGV6LQFHWKHH[LVWHQFHDQGOHYHORIFRHUFHGODERUREOLJDWLRQVDURVHIURPWKHIHXGDO
UHODWLRQVKLSEHWZHHQDSDUWLFXODUJURXSRIVHUIVDQGDSDUWLFXODUODQGORUGDQGVLQFHHDFK
SDUWRIDVHWWOHPHQWXQGHUIUDJPHQWHGORUGVKLSZDVDGPLQLVWHUHGE\DVHSDUDWHPDQRULDO
RIILFHDQGW\SLFDOO\DOVRDVHSDUDWHYLOODJHKHDGPDQZHWUHDWHGHDFKSDUWRIVXFKD
VHWWOHPHQWDVDVHSDUDWHYLOODJH6XFKYLOODJHVFRPSULVHSHUFHQWRIRXUVDPSOH$V
UREXVWQHVVFKHFNVZHHVWLPDWHGRXUUHJUHVVLRQVERWKLQFOXGLQJDGXPP\YDULDEOH
UHJLVWHULQJZKHWKHUDYLOODJHZDVSDUWRIDVHWWOHPHQWXQGHUIUDJPHQWHGORUGVKLSDQG
GURSSLQJVXFKYLOODJHVDOWRJHWKHU$VGLVFXVVHGLQ$SSHQGL[IUDJPHQWHGORUGVKLSLWVHOI
VLJQLILFDQWO\UHGXFHGODERUFRHUFLRQZKLFKZHDVFULEHWRVXFKYLOODJHV¶W\SLFDOO\EHLQJ
ORFDWHGRXWVLGHWKHERXQGDULHVRIWKHHVWDWHVWRZKLFKWKH\EHORQJHGLQFUHDVLQJWKHFRVWV
RIODERUFRHUFLRQ+RZHYHUFRQWUROOLQJIRUIUDJPHQWHGORUGVKLSKDGQRHIIHFWRQWKH
LPSDFWRIWKHRWKHUUHJUHVVLRQYDULDEOHV
,Q%RKHPLDZDVGLYLGHGLQWRHVWDWHVpanství(DFKHVWDWHGLIIHUHG
IURPRWKHUVLQZD\VWKDWFDQQRWEHREVHUYHG(VWDWHVZHUHDGPLQLVWHUHGGLIIHUHQWO\
DFFRUGLQJWRWKHSUHIHUHQFHVUHVRXUFHVDGPLQLVWUDWLYHWUDGLWLRQVDQGFXVWRPVRIHDFK
JHQHUDWLRQRIODQGORUGVPDQRULDORIILFLDOVFRPPXQDORIILFLDOVDQGVHUIV:HL]VlFNHU
.URIWD9DFHN0LND+DQ]DO%DUEDURYD/RQJIHOORZ
:LQNHOEDXHU2JLOYLHDF6RPHHVWDWHVKDGHODERUDWH
DGPLQLVWUDWLRQVRWKHUVKDGPRGHVWPDQRULDORIILFHVDQGVWLOORWKHUVZHUHDGPLQLVWHUHG
SHUVRQDOO\E\DVLQJOHRIILFLDORUPLQRUORUG6RPHODQGORUGVZHUHSHUPDQHQWO\DEVHQWLQ
3UDJXHRU9LHQQDDQGPHUHO\HQMR\HGWKHUHYHQXHVGHOLYHUHGE\WKHLUGLVWDQWPDQRULDO
DGPLQLVWUDWRUVZKLOHRWKHUVZHUHUHVLGHQWORUGVZKRPRQLWRUHGWKHEHKDYLRURIWKHLUVHUIV
DQGLQWHUYHQHGLQH[WUDFWLRQRIFRHUFHGODERUDQGRWKHUGXHV7KHFXVWRPDU\ULJKWV
SULYLOHJHVDQGMXULVGLFWLRQVRIYLOODJHFRXUWVFRXQFLOVRIILFHUVDQGKHDGPHQDOVRYDULHG


IURPRQH%RKHPLDQHVWDWHWRDQRWKHU7KHMXULVGLFWLRQDODQGDGPLQLVWUDWLYHDXWRQRP\RI
ODQGORUGVFRPELQHGZLWKWKHPLJUDWLRQUHVWULFWLRQVRIVHUIGRPWRVXVWDLQVXFKGLIIHUHQFHV
DFURVV%RKHPLDQHVWDWHV7RDOORZIRUWKHVHXQREVHUYHGHVWDWHOHYHOLQIOXHQFHVRQODERU
FRHUFLRQZHLQFRUSRUDWHHVWDWHOHYHOIL[HGHIIHFWVLQWRRXUUHJUHVVLRQVDVGLVFXVVHGLQ
GHWDLOLQWKHQH[WVHFWLRQ
(VWLPDWLRQ6WUDWHJ\
7RLQYHVWLJDWHWKHHIIHFWRIIDFWRUSURSRUWLRQVRQFRHUFHGODERUXQGHUVHUIGRPZH
XVHGRXUGDWDRQ%RKHPLDQYLOODJHVLQWRHVWLPDWHDUHGXFHGIRUP
UHODWLRQVKLSEHWZHHQODERUFRHUFLRQDQGWKHODQGODERUUDWLRFRQWUROOLQJIRUXUEDQ
SRWHQWLDODQGRWKHUYLOODJHFKDUDFWHULVWLFV*HQHUDOO\RXUUHJUHVVLRQVSHFLILFDWLRQFDQEH
ZULWWHQDVIROORZV
Coercioni,j = f(Land-Labori,j, Urban Potentiali,j, Xi,j, İi,,j)
ZKHUHiGHQRWHVDYLOODJHDQGjDQHVWDWHDQGfLVWKHIXQFWLRQUHODWLQJFRHUFHGODERUWRWKH
UHJUHVVRUVCoercioni,jGHQRWHVWKHQXPEHURIGD\VRIFRHUFHGODERUH[WRUWHGIURPVHUIV
SHUZHHNYLOODJHiRQHVWDWHjLand-Labori,jGHQRWHVWKHODQGODERUUDWLRLQYLOODJHiRQ
HVWDWHj7KHYHFWRUUrban Potentiali,j LVDYHFWRURIILYHYDULDEOHVGHQRWLQJWKHSRWHQWLDO
IRUWRZQVWRRIIHUVHUIVRXWVLGHRSWLRQVLQYLOODJHiRQHVWDWHj7KHYHFWRUXi,jLQFOXGHV
YLOODJHHVWDWHDQGUHJLRQFRQWUROVWKHQXPEHURIKRXVHKROGVLQYLOODJHiRQHVWDWHj
YLOODJHOHYHOODWLWXGHDQGORQJLWXGHGXPPLHVIRUHDFKW\SHRIHVWDWHORUGVKLSQREOH
UR\DOHFFOHVLDVWLFDOHWFDQGFRQWUROVIRUWKHUHJLRQkrajLQZKLFKWKHYLOODJHZDV
ORFDWHG:HDOVRDOORZIRUHVWDWHOHYHOIL[HGHIIHFWVDOWKRXJKIRUWKHUHDVRQVH[SODLQHG
EHORZZHGRQRWHVWLPDWHWKHPGLUHFWO\7KHHUURUWHUPLQWKHHTXDWLRQLVGHQRWHGE\İi,,j
7KHUHJUHVVLRQZHHVWLPDWHLVDUHGXFHGIRUPRQHVRWKHFRHIILFLHQWVRQWKHODQG
ODERUUDWLRREWDLQHGIURPHVWLPDWLQJWKLVHTXDWLRQGRQRWPHDVXUHWKH'RPDUHIIHFW7KH\
PHDVXUHWKHQHWRXWFRPHRIWKHWZRSRVVLEOHHIIHFWVSRLQWHGRXWE\$FHPRJOXDQG
:ROLW]N\WKHSRVLWLYH'RPDUHIIHFWDQGWKHQHJDWLYHRXWVLGHRSWLRQVHIIHFW,IWKH
QHWHIIHFWRIWKHODQGODERUUDWLRLVSRVLWLYHWKHQRQHFDQVD\WKDWWKH'RPDUHIIHFW
GRPLQDWHVHYHQWKRXJKWKHSUHFLVHVL]HVRILWDQGWKHRXWVLGHRSWLRQVHIIHFWDUHXQNQRZQ


2XUJHQHUDOUHJUHVVLRQVSHFLILFDWLRQDOORZVIRUWKHSRVVLELOLW\WKDWWKHUHODWLRQVKLS
EHWZHHQWKHODQGODERUUDWLRDQGODERUFRHUFLRQZDVDQRQOLQHDURQHE\LQFOXGLQJWKH
VTXDUHRIWKHODQGODERUUDWLRDVDUHJUHVVRU$VODERUVFDUFLW\URVHODQGORUGVPLJKWKDYH
DSSURDFKHGDWHFKQLFDOIURQWLHURIFRHUFLRQDWZKLFKWKH\ZHUHQRORQJHUDEOHWRH[WRUW
DGGLWLRQDOODERUUHJDUGOHVVRILWVYDOXHWRWKHP:KHQWKHODQGODERUUDWLRURVHDERYHD
FHUWDLQOHYHOODERUPLJKWEHFRPHVRVFDUFHWKDWPRVWRILWZDVUHTXLUHGWRNHHSVHUIV
WKHPVHOYHVDOLYHUHGXFLQJWKHLQFUHPHQWWKHODQGORUGFRXOGH[WUDFWGHVSLWHKLVLQWHQVLILHG
GHPDQGIRULW
 :HDOVRDOORZIRUWKHSRVVLELOLW\RIDQRQOLQHDUUHODWLRQVKLSEHWZHHQODERU
FRHUFLRQDQGYLOODJHVL]HE\LQFOXGLQJWKHVTXDUHRIYLOODJHVL]HLQWKHJHQHUDO
VSHFLILFDWLRQ,QH[WUDFWLQJFRHUFHGODERUIURPVHUIVODQGORUGVZHUHOLNHO\WRHQFRXQWHU
ERWKHFRQRPLHVDQGGLVHFRQRPLHVRIVFDOH,QDYHU\VPDOOYLOODJHWKHUHWXUQWRWKH
PLQLPXPTXDQWLW\RIPDQRULDOPDQSRZHUUHTXLUHGWRH[WRUWDQ\FRHUFHGODERUZDVORZ
EHFDXVHWKHQXPEHURIVHUIVDYDLODEOHWRSURYLGHODERUZDVVPDOO,QDYHU\ODUJHYLOODJH
FRQYHUVHO\WKHFRVWVRIGHWHFWLQJVKLUNLQJFRXOGEHLQIODWHGE\WKHSRWHQWLDOIRUVHUIVWR
FRQFHDOWKHLUEHKDYLRUEHKLQGODUJHUQXPEHUVRIRWKHUVHUIV6XFKVFDOHHIIHFWVFRXOGJLYH
ULVHWRDQRQOLQHDUUHODWLRQVKLSEHWZHHQYLOODJHVL]HDQGFRHUFLRQ
 /DERUFRHUFLRQPLJKWDOVRKDYHEHHQDIIHFWHGE\LQWHUDFWLRQVEHWZHHQWKHODQG
ODERUUDWLRDQGXUEDQSRWHQWLDO,QJHQHUDOLIWKHXUEDQVHFWRUKDGDQ\LPSDFWRQDVHUI
HFRQRP\RQHZRXOGH[SHFWWKHHIIHFWRIDFKDQJHLQODQGODERUUDWLRWRGHSHQGRQXUEDQ
RSSRUWXQLWLHVDQGYLFHYHUVD7KLVLVEHFDXVHRQHZRXOGH[SHFWWKHH[WHQWRIODERU
FRHUFLRQLQDYLOODJHWRGHSHQGRQERWKWKHODQGODERUUDWLRLQWKDWYLOODJHDQGWKHXUEDQ
SRWHQWLDOIDFHGE\VHUIVLQWKDWYLOODJH,IWZRYLOODJHVKDGLGHQWLFDOODQGODERUUDWLRVEXW
GLIIHULQJXUEDQSRWHQWLDOEHFDXVHRIGLIIHULQJORFDWLRQZLWKUHVSHFWWRXUEDQFHQWHUVRI
GLIIHUHQWVL]HVODERUFRHUFLRQLQWKHWZRYLOODJHVZRXOGW\SLFDOO\GLIIHUVRWKHUHLVQR
UHDVRQWRH[SHFWDQLQFUHDVHLQODQGODERUUDWLRWRKDYHWKHVDPHHIIHFWLQERWKYLOODJHV
7RDFFRPPRGDWHWKLVSRVVLELOLW\RXUJHQHUDOUHJUHVVLRQVSHFLILFDWLRQLQFOXGHGLQWHUDFWLRQ
WHUPVEHWZHHQWKHODQGODERUUDWLRDQGPHDVXUHVRIXUEDQSRWHQWLDO


,QHVWLPDWLQJWKLVUHJUHVVLRQXVLQJRXUGDWDIRUHLJKWHHQWKFHQWXU\%RKHPLDWKHUH
DUHIRXUPDLQHFRQRPHWULFLVVXHVWREHDGGUHVVHGFRQFHQWUDWLRQRIWKHGHSHQGHQWYDULDEOH
DW]HURXQREVHUYHGHVWDWHHIIHFWVVDPSOHVHOHFWLRQDQGHQGRJHQHLW\$VXEVWDQWLDOSDUW
RIWKHGLVWULEXWLRQRIRXUGHSHQGHQWYDULDEOHLVFRQFHQWUDWHGDW]HURZLWKDERXW
SHUFHQWRIYLOODJHVGHOLYHULQJQRFRHUFHGODERUDOWKRXJKDVGLVFXVVHGLQ6HFWLRQ
ODQGORUGVUHTXLUHGVHUIVLQWKHVHYLOODJHVWRGHOLYHURWKHUSD\PHQWVLQPRQH\DQGNLQG
FRQWUROOHGWKHLUPLJUDWLRQDQGDFFHVVWRODQGDQGUHVWULFWHGWKHLUGHPRJUDSKLFDQG
HFRQRPLFFKRLFHV,QDGGLWLRQRXUYLOODJHVLQ%RKHPLDLQDUHFOXVWHUHGLQWR
HVWDWHVDVDOUHDG\GLVFXVVHGHDFKHVWDWHKDGDGLVWLQFWDGPLQLVWUDWLYHUHJLPHDQG
KLVWRU\FUHDWLQJWKHSRVVLELOLW\RIXQREVHUYHGHVWDWHOHYHOHIIHFWVWKDWPLJKWLQIOXHQFH
ODERUFRHUFLRQ
:HIROORZ:RROGULGJH&KLQUHJDUGLQJWKHYLOODJHVWKDWGHOLYHUHGQR
FRHUFHGODERUDVH[KLELWLQJDFRUQHUVROXWLRQUHVSRQVHUDWKHUWKDQEHLQJOHIWFHQVRUHG
VLQFHWKHVH]HURYDOXHVDUHWUXH]HURVQRWYDOXHVWKDWUHIOHFWWKHFHQVRULQJRIVRPH
K\SRWKHWLFDOQHJDWLYHFRHUFHGODERUYDOXHV,QVXFKFLUFXPVWDQFHV2/6ZLOOJLYH
FRQVLVWHQWHVWLPDWHVRIWKHSDUDPHWHUVRIWKHUHJUHVVLRQPRGHO+RZHYHUWKH2/6
DVVXPSWLRQWKDWWKHPHDQRIFRHUFHGODERULVDOLQHDUIXQFWLRQRIWKHUHJUHVVRUVLVXQOLNHO\
WREHVDWLVILHGDQGWKHPDUJLQDOHIIHFWVRIWKHUHJUHVVRUVRQFRHUFHGODERUDUHXQOLNHO\WR
EHFRQVWDQWIRUGLIIHUHQWUHJUHVVRUYDOXHV$QDWXUDODOWHUQDWLYHWR2/6ZKLFKGRHVQRW
VXIIHUIURPWKHVHGUDZEDFNVLVD7RELWUHJUHVVLRQPRGHODQGWKHUHVXOWLQJHVWLPDWHVZLOO
EHFRQVLVWHQWSURYLGHGWKDWWKHHUURUVLQWKHPRGHODUHKRPRVNHGDVWLFDQGQRUPDOO\
GLVWULEXWHG+RZHYHUZKHQZHHVWLPDWHGWKH7RELWPRGHOXVLQJRXU%RKHPLDQGDWDWKH
QXOOK\SRWKHVHVRIKRPRVNHGDVWLFDQGQRUPDOHUURUVZHUHVWURQJO\UHMHFWHG7KXVWKHUH
DUHDOVRGUDZEDFNVWRXVLQJD7RELWPRGHOIRURXUGDWD
2XUSUHIHUUHGHVWLPDWLRQDSSURDFKLVRQHLQZKLFKLQZKLFKZHDOORZIRUWKH
SRVVLELOLW\WKDWGLIIHUHQWPHFKDQLVPVJHQHUDWHWKH]HURDQGWKHSRVLWLYHYDOXHVRIODERU
FRHUFLRQ,QWKLVWZRSDUWPRGHOWKHILUVWSDUWLVDORJLWUHJUHVVLRQZKLFKPRGHOVWKH
SUREDELOLW\WKDWDYLOODJHKDVSRVLWLYHFRHUFHGODERUZKLOHWKHVHFRQGSDUWXVHV2/6WR
HVWLPDWHDOLQHDUPRGHORIFRHUFHGODERUFRQGLWLRQDORQVXFKODERUEHLQJSRVLWLYH7KH


VDPHVHWRIUHJUHVVRUVZDVXVHGLQERWKSDUWV:HHVWLPDWHGWKLVWZRSDUWPRGHOXVLQJWKH
6WDWDFRPPDQGtwopmRI%HORWWLHWDO$OWKRXJKWKHWZRSDUWVSHFLILFDWLRQLVWKH
RQHRQZKLFKZHSODFHWKHPRVWHPSKDVLVZHDOVRUHSRUWWKHUHVXOWVRIXVLQJWKH2/6
DQG7RELWVSHFLILFDWLRQV
7XUQLQJWRXQREVHUYHGHVWDWHOHYHOHIIHFWVRQFRHUFHGODERUZHGRQRWZDQWWR
DVVXPHWKDWWKHVHDUHXQFRUUHODWHGZLWKWKHREVHUYHGUHJUHVVRUV$WILUVWVLJKWWKHQDWXUDO
ZD\RIGHDOLQJZLWKWKLVZRXOGEHWRLQFOXGHHVWDWHIL[HGHIIHFWVDVUHJUHVVRUV:LWKD
OLQHDUUHJUHVVLRQWKLVFDQEHDFKLHYHGE\XVLQJWKHZLWKLQWUDQVIRUPDWLRQEXWWKHZLWKLQ
WUDQVIRUPDWLRQFDQQRWEHDSSOLHGWRQRQOLQHDUUHJUHVVLRQPRGHOVVXFKDVWKH7RELWDQG
WZRSDUWRQHVWKDWZHZLVKWRXVH7KXVZHKDYHWRILQGDZD\RIDOORZLQJIRUSRVVLEOH
FRUUHODWLRQEHWZHHQXQREVHUYHGHVWDWHHIIHFWVDQGREVHUYHGUHJUHVVRUVWKDWGRHVQRW
LQYROYHHLWKHUXVLQJODUJHQXPEHUVRIHVWDWHGXPP\YDULDEOHVVLQFHLIWKHVHZHUH
LQFOXGHGLQWKHQRQOLQHDUUHJUHVVLRQPRGHOVWKHLQFLGHQWDOSDUDPHWHUVSUREOHPZRXOG
PHDQWKHUHVXOWLQJHVWLPDWHVZHUHDOOLQFRQVLVWHQWRUWKHZLWKLQWUDQVIRUPDWLRQZKLFK
VLPSO\FDQQRWEHXVHGZLWKQRQOLQHDUPRGHOV7KHVROXWLRQZHDGRSWLVWKDWRI0XQGODN
ZHVSHFLI\WKHXQREVHUYHGHVWDWHHIIHFWDVEHLQJDOLQHDUIXQFWLRQRIWKHHVWDWH
OHYHOPHDQVRIDOOWKHREVHUYDEOHUHJUHVVRUV7KLVVSHFLILFDWLRQPHDQVWKDWWKHHVWLPDWHV
RIWKHFRHIILFLHQWVRIWKHREVHUYDEOHUHJUHVVRUVLQWKH7RELWDQGWZRSDUWUHJUHVVLRQVGR
DOORZIRUFRUUHODWLRQEHWZHHQWKHVHUHJUHVVRUVDQGXQREVHUYDEOHHVWDWHHIIHFWV
6LQFH2/6LVDIDPLOLDUHVWLPDWLRQPHWKRGDQGWKHZLWKLQWUDQVIRUPDWLRQLVD
VWUDLJKWIRUZDUGZD\RIDOORZLQJIRUXQREVHUYHGHVWDWHOHYHOHIIHFWVWKDWPD\EH
FRUUHODWHGZLWKWKHUHJUHVVRUVZHUHSRUWVXFKHVWLPDWHVRIRXUJHQHUDOUHJUHVVLRQ
VSHFLILFDWLRQDEEUHYLDWLQJWKHPDV2/6ZLWKLQ)RUWKH2/6ZLWKLQPRGHOZHFOXVWHUWKH
VWDQGDUGHUURUVDWWKHHVWDWHOHYHOZKLFKPHDQVWKDWWKH\DUHUREXVWWRKHWHURVNHGDVWLFLW\
DFURVVWKHHQWLUHVDPSOHDQGDOVRWRFRUUHODWLRQRIHUURUVZLWKLQHDFKHVWDWH7KH2/6
UHJUHVVLRQFRXOGRQO\EHFDUULHGRXWRQDVPDOOHUVDPSOHEHFDXVHWKHZLWKLQ
WUDQVIRUPDWLRQFRXOGQRWEHDSSOLHGWRHVWDWHVZLWKDVLQJOHYLOODJHDQGKHQFHWKHVHKDG
WREHGURSSHG7RFKHFNIRUWKHHIIHFWRIWKLVGLIIHUHQFHLQVDPSOHVL]HRQWKHGLIIHUHQFH
EHWZHHQWKHQRQOLQHDUDQGWKH2/6DQDO\VHVZHHVWLPDWHWKHWZRSDUWDQGWKH5(7RELW


UHJUHVVLRQVRQWKHVDPSOHRIREVHUYDWLRQVXVHGIRUWKH2/6UHJUHVVLRQVDV
$SSHQGL[VKRZVWKHGLIIHUHQFHLQVDPSOHVL]HKDGOLWWOHHIIHFWRQWKHUHVXOWV
6LQFHWKH7RELWUHJUHVVLRQPRGHOLVFRPPRQO\XVHGIRUFDVHVLQZKLFKWKH
GHSHQGHQWYDULDEOHLVFRQFHQWUDWHGDW]HURZHDOVRUHSRUW7RELWHVWLPDWHV7KHSDUWLFXODU
7RELWPRGHOWKDWZHHVWLPDWHZKLFKZHDEEUHYLDWHDV5(UDQGRPHIIHFWV7RELWLVRQH
LQZKLFKZHDVVXPHWKDWWKHUHDUHXQREVHUYHGHVWDWHOHYHOUDQGRPHIIHFWVDVZHOODVWKH
HVWDWHOHYHOIL[HGHIIHFWVWKDWDUHDOLQHDUIXQFWLRQRIWKHHVWDWHOHYHOPHDQVRIWKH
REVHUYDEOHUHJUHVVRUV3DQHOGDWDWHFKQLTXHVFDQEHXVHGWRHVWLPDWHWKLVPRGHOZLWKWKH
SDQHOFRPSULVLQJHVWDWHVIRUHDFKRIZKLFKWKHUHDUHREVHUYDWLRQVRIYLOODJHVRQWKH
HVWDWH:LWKLQHDFKHVWDWHWKHUHLVFOXVWHULQJVRWKDWHUURUVDUHFRUUHODWHGDFURVVYLOODJHV
IRUDJLYHQHVWDWH7RDOORZIRUWKLVFOXVWHULQJZHHVWLPDWHWKHVWDQGDUGHUURUVRIRXU5(
7RELWSRLQWHVWLPDWHVE\ERRWVWUDSSLQJZLWKUHSOLFDWLRQVVDPSOLQJWKHHVWDWHVZLWK
UHSODFHPHQW
,QRXUSUHIHUUHGWZRSDUWUHJUHVVLRQPRGHOZHDVVXPHWKDWXQREVHUYHGHVWDWH
HIIHFWVZKLFKDUHOLQHDUIXQFWLRQVRIWKHHVWDWHOHYHOPHDQVRIWKHREVHUYDEOHUHJUHVVRUV
DUHSUHVHQWLQERWKSDUWVRIWKHPRGHO:HFDQQRWLQFOXGHXQREVHUYHGHVWDWHOHYHOUDQGRP
HIIHFWVDVLQRXU7RELWPRGHOLQVWHDGZHSRROWKHGDWDRYHUWKHHQWLUHVDPSOHDQGFOXVWHU
WKHVWDQGDUGHUURUVDWWKHHVWDWHOHYHOWRDOORZIRUSRVVLEOHFRUUHODWLRQRIHUURUVZLWKLQ
HVWDWHV
$WKLUGHFRQRPHWULFLVVXHLVWKDWDVDPSOHVHOHFWLRQSUREOHPPD\DULVHLIWKH
SURFHVVGHWHUPLQLQJZKHWKHUDYLOODJHKDV]HURRUQRQ]HURFRHUFHGODERUREOLJDWLRQVLV
FRUUHODWHGZLWKWKHSURFHVVGHWHUPLQLQJWKHOHYHORIQRQ]HURFRHUFHGODERU)RUWXQDWHO\
WKHKLVWRULFDOOLWHUDWXUHSURYLGHVUHDVVXUDQFHWKDWWKLVSUREOHPGRHVQRWDULVHLQRXUGDWD
6WXGLHVRIFRHUFHGODERULQPHGLHYDODQGHDUO\PRGHUQ%RKHPLDQYLOODJHVVKRZWKDW
ZKHWKHUDYLOODJHKDGFRHUFHGODERUREOLJDWLRQVDWDOOZDVGHWHUPLQHGDWDQHDUO\GDWH
W\SLFDOO\DWWKHIRXQGDWLRQRIWKHYLOODJHZKHUHDVWKHOHYHORIFRHUFHGODERUREOLJDWLRQVLQ
WKRVHYLOODJHVWKDWKDGWKHPZDVGHWHUPLQHGLQDVHSDUDWHDQGODWHUSURFHVV7KHW\SHVRI
UHQWSDLGE\VHUIVLQHDFKYLOODJHZHUHODLGGRZQLQWKHPDQRULDOUHQWUROOurbaĜLVVXHG
ZKHQWKHYLOODJHZDVIRXQGHG0RVW%RKHPLDQYLOODJHVZHUHIRXQGHGLQWKHPHGLHYDO


SHULRGDOWKRXJKVRPHZHUHHVWDEOLVKHGDWODWHUGDWHVDVIRUHVWZDVFOHDUHGDQGQHZ
VHWWOHPHQWVZHUHVHWXSYLUWXDOO\DOOKDGEHHQIRXQGHGE\7KHSHUFHQWRI
YLOODJHVWKDWKDG]HURFRHUFHGODERUREOLJDWLRQVLQWKXVHQMR\HGWKLVVWDWXVE\YLUWXH
RISULYLOHJHVLVVXHGJHQHUDWLRQVDQGLQPRVWFDVHVFHQWXULHVEHIRUH2QFHWKHVWDWXV
RI]HURFRHUFHGODERUREOLJDWLRQVZDVJUDQWHGLWZDVGLIILFXOWWRFKDQJHLWVLQFHDYLOODJH
FRXOGRSSRVHWKHLQWURGXFWLRQRIQRQFXVWRPDU\REOLJDWLRQVPXFKPRUHHIIHFWLYHO\WKDQ
LWFRXOGUHVLVWLQFUHPHQWDOLQFUHDVHVLQWKHOHYHORIFXVWRPDU\REOLJDWLRQV&KDQJLQJIURP
]HURWRQRQ]HURFRHUFHGODERUREOLJDWLRQVZDVDSURFHVVWKDWZDVH[WUHPHO\ORQJDQG
FRVWO\RIWHQLQYROYLQJOLWLJDWLRQDSSHDOVDQGUHYROWVFKDQJLQJIURPORZHUWRKLJKHU
FRHUFHGODERUZDVOHVVGLIILFXOWIRUWKHODQGORUGDQGWRRNSODFHLQDVHSDUDWHSURFHVV
6WUDX0tND:ULJKW.OtPD0DFHN7KHUHDUHVXEVWDQWLDO
KLVWRULFDOUHDVRQVWKHUHIRUHWRMXVWLI\RXUDVVXPSWLRQWKDWVHOHFWLRQELDVLVQRWDQLVVXH
WKDWQHHGVWREHDGGUHVVHG
$ILQDOHFRQRPHWULFLVVXHLVWKHSRVVLELOLW\WKDWWKHTXDQWLW\RIFRHUFHGODERU
H[WUDFWHGE\DODQGORUGH[HUWHGDFDXVDOLQIOXHQFHRQWKHXUEDQVHFWRUWKHODQGODERU
UDWLRRUERWK±LHWKDWWKHGHSHQGHQWYDULDEOHLQIOXHQFHGWKHLQGHSHQGHQWYDULDEOHV
)RUWXQDWHO\VXFKUHYHUVHFDXVDWLRQLVUXOHGRXWE\WKHKLVWRULFDOHYLGHQFH7KH
LQVWLWXWLRQDOIUDPHZRUNRIVHUIGRPLWVHOIGHOLEHUDWHO\PDGHIDFWRUPDUNHWVYHU\ULJLG
SUHFLVHO\VRDVWRIDFLOLWDWHH[WUDFWLRQIURPVHUIV7KLVSUHYHQWHGWKHHQGRJHQRXV
DGMXVWPHQWRIWKHXUEDQVHFWRUDQGWKHODQGODERUUDWLRWRODERUFRHUFLRQZKLFKPLJKW
RWKHUZLVHKDYHFUHDWHGLGHQWLILFDWLRQSUREOHPV
)LUVWFRXOGKLJKFRHUFHGODERULQDYLOODJHFDXVHQHDUE\WRZQVWREHZHDNHURU
VWURQJHU"$OWHUQDWLYHO\FRXOGDODQGORUGPDNHDMRLQWGHFLVLRQWRLPSRVHKHDY\RUOLJKW
ODERUVHUYLFHVLQDYLOODJHDQGUHJXODWHWKHVWUHQJWKRUVL]HRIWRZQVQHDUWKDWYLOODJH"7KH
KLVWRULFDOHYLGHQFHFRQFHUQLQJWKHHVWDEOLVKPHQWDQGGHYHORSPHQWRIWRZQSULYLOHJHVLQ
%RKHPLDUXOHVRXWWKHVHSRVVLELOLWLHV5R\DOWRZQVZHUHE\GHILQLWLRQQRWDIIHFWHGE\
ODQGORUGV¶LPSRVLWLRQRIFRHUFHGODERURQVHUIYLOODJHVVLQFHWHUULWRULDOO\WKH\ZHUH
ORFDWHGRXWVLGHORUGV¶HVWDWHVDQGLQVWLWXWLRQDOO\WKH\ZHUHLQGHSHQGHQWRIVHLJQHXULDO
ORUGVKLS6HLJQHXULDOWRZQVZHUHVXEMHFWWRODQGORUGVEXWWKHSULYLOHJHVRIWRZQVDQGWKH


FRHUFHGODERURIVHUIYLOODJHVFDPHLQWREHLQJWKURXJKKLVWRULFDOSURFHVVHVWKDWZHUH
ZLGHO\VHSDUDWHG$WRZQREWDLQHGLWVSULYLOHJHVLQDSDUWLFXODUWLPHSHULRGIURPD
SDUWLFXODUORUGDQGLQDSDUWLFXODUVHWRIHFRQRPLFDQGLQVWLWXWLRQDOFLUFXPVWDQFHV
FRHUFHGODERUREOLJDWLRQVZHUHLPSRVHGRQYLOODJHVDWGLIIHUHQWWLPHSHULRGVE\D
GLIIHUHQWORUGRUORUGVDQGLQGLIIHUHQWHFRQRPLFDQGLQVWLWXWLRQDOFLUFXPVWDQFHV
,QVWLWXWLRQDOULJLGLWLHVLQWHUQDOWR%RKHPLDQVHUIGRPPHDQWWKDWWKHSURFHVVHVRIJUDQWLQJ
XUEDQSULYLOHJHVDQGLPSRVLQJFRHUFHGODERUREOLJDWLRQVRQVHUIVZHUHRUWKRJRQDOWRRQH
DQRWKHUVRLWZDVQRWSRVVLEOHIRUWKHODWWHUWRFDXVHWKHIRUPHURUIRUWKHWZRWREH
GHFLGHGMRLQWO\3HNDĜ.OHSO3ODFKW0tND'ČGNRYi0DXU
0XPHQWKDOHU0LOOHUýHViNRYi'YRĜiNĆXUþDQVNê

$VHFRQGDYHQXHRIUHYHUVHFDXVDWLRQPLJKWDULVHLIFRHUFHGODERULQIOXHQFHGWKH
ODQGODERUUDWLR)RUWKLVWRKDSSHQKLJKHUFRHUFHGODERUREOLJDWLRQVZRXOGKDYHWRFDXVH
ODQGVXSSO\WRFKDQJHODERUVXSSO\WRFKDQJHRUERWK:LWKUHJDUGWRODQGVXSSO\WKH
%RKHPLDQSURSHUW\V\VWHPPDGHLWH[WUHPHO\GLIILFXOWWRLQFUHDVHRUGHFUHDVHWKHVL]HRI
IDUPV7KHVL]HRIHDFKIDUPLQWKHYLOODJHZDVODLGGRZQLQWKHYLOODJHIRXQGDWLRQ
FKDUWHUW\SLFDOO\LQWKHFRXUVHRIWKHPHGLHYDOSHULRG)URPWKDWSRLQWRQLWZDV
IRUELGGHQWRGLYLGHFRPELQHDGGWRRUVXEWUDFWIURPDQ\IDUPWKURXJKLQKHULWDQFHVDOH
RUSXUFKDVH3URFKi]ND7KHRQO\ODQGQRWDIIHFWHGE\WKHLPSDUWLELOLW\UHVWULFWLRQV
ZHUHIUDJPHQWVRIZDVWHDQGIDOORZZKLFKZHUHWRRIHZDQGVPDOOWRDIIHFWWKHWRWDOODQG
VXSSO\WRDQ\HFRQRPLFDOO\PHDQLQJIXOGHJUHH(PSLULFDOVWXGLHVFRQILUPWKDWWKHVH
LQVWLWXWLRQDOUHVWULFWLRQVRQFKDQJLQJIDUPVL]HZHUHHQIRUFHGE\FRPPXQDODQGPDQRULDO
LQVWLWXWLRQV3URFKi]ND2JLOYLHD.OHLQ.OHLQDQG2JLOYLH
:LWKUHJDUGWRODERUVXSSO\DOWKRXJKPLJUDWLRQLQWRRURXWRIYLOODJHVLQUHVSRQVH
WRFKDQJHVLQFRHUFHGODERUREOLJDWLRQVZDVFRPSDWLEOHZLWKWKHLQFHQWLYHVRIVHUIVLW
ZDVQRWFRPSDWLEOHZLWKWKHLQFHQWLYHVRIODQGORUGV,QGHHGODQGORUGVPDLQWDLQHGDQG
HQIRUFHGWKHV\VWHPRIVHUIGRPSUHFLVHO\LQRUGHUWRSUHYHQWVHUIVIURPDYRLGLQJODERU
FRHUFLRQDQGRWKHUVHLJQHXULDOEXUGHQVE\PLJUDWLQJ7RHPLJUDWHIURPKLVYLOODJH
SDUWLFXODUO\WROHDYHWKHHVWDWHEXWHYHQWRPRYHLQVLGHWKHHVWDWHWRDVHLJQHXULDOWRZQRU


WRDGLIIHUHQWYLOODJHDVHUIKDGWRREWDLQWKHODQGORUG¶VFRQVHQW(YHQWHPSRUDU\ODERU
PLJUDWLRQUHTXLUHGDVHUIWRREWDLQPDQRULDOSHUPLVVLRQSD\IHHVSURYLGHSHUVRQDORU
PRQHWDU\JXDUDQWHHVILQGDUHSODFHPHQWZRUNHURUVDWLVI\VRPHFRPELQDWLRQRIWKHVH
FRQGLWLRQV6HUIVZKRPLJUDWHGZLWKRXWSHUPLVVLRQZHUHSHQDOL]HG±E\ILQLQJMDLOLQJ
FRHUFHGVHUYDQWKRRGRUUHWULEXWLRQDJDLQVWIDPLO\PHPEHUV±DVZHUHWKRVHZKRDVVLVWHG
LOOHJDOHPLJUDQWV,OOHJDOPLJUDWLRQZDVVXIILFLHQWO\FRVWO\DQGULVN\WKDWVHUIVZHUH
ZLOOLQJWRSD\VXEVWDQWLDOIHHVWRREWDLQPLJUDWLRQSHUPLWVIURPWKHLUODQGORUGV,QVLGHWKH
HVWDWHYLOODJHVUHSRUWHGWRWKHODQGORUGDQ\LOOHJDOHPLJUDWLRQE\WKHLUPHPEHUVEHFDXVH
VXFKHPLJUDWLRQLQFUHDVHGEXUGHQVIRUWKHUHPDLQLQJVHUIV%HWZHHQHVWDWHVODQGORUGV
FRRSHUDWHGZLWKRQHDQRWKHUDQGWKHVWDWHLQSHQDOL]LQJLOOHJDOO\PLJUDWLQJVHUIV$VHUI
ZKRHPLJUDWHGLOOHJDOO\FRQIURQWHGDQRQWULYLDOH[SHFWDWLRQRIGLUHFWSHQDOWLHVLQIOLFWHG
E\WKHODQGORUGDQGLIKHVXFFHHGHGLQDEVFRQGLQJKDGWRDEDQGRQKLVSURSHUW\IDPLO\
WLHVDQGVRFLDOFDSLWDO.OtPD0DXU2JLOYLHDE.OHLQ
0RELOLW\UHVWULFWLRQVZHUHDORQJWHUPXQLYHUVDOFRPSRQHQWRIWKHLQVWLWXWLRQDOV\VWHPRI
VHUIGRPZKLFKZHUHSXWLQSODFHWRSUHYHQWHYDVLRQRIallH[DFWLRQVODQGORUGVLPSRVHG
RQSHDVDQWVQRWDVKRUWWHUPWDFWLFHQGRJHQRXVO\DGRSWHGE\ODQGORUGVDVDFRPSRQHQWRI
WKHLUFXUUHQWGHFLVLRQDERXWWKHH[LVWHQFHDQGTXDQWLW\RIFRHUFHGODERUREOLJDWLRQVLQD
YLOODJH(PSLULFDOVWXGLHVRIVXFKVHUIPLJUDWLRQDVGLGWDNHSODFHLQ%RKHPLDVKRZWKDWLW
ZDVDOPRVWFRPSOHWHO\UHVWULFWHGWRQRQKRXVHKROGHUVODQGSRRUVHUIVWKRVHZKRVHFXUHG
DUHSODFHPHQWKRXVHKROGRUODERUHUDQGRWKHUVZKRVHGHSDUWXUHZRXOGQRWUHGXFHWKH
FDSDFLW\RIWKHLUYLOODJHWRGHOLYHUFRHUFHGODERURURWKHUSD\PHQWVDQGZKRVHPLJUDWLRQ
ZDVWKHUHIRUHWROHUDWHGE\FRPPXQDODQGPDQRULDODXWKRULWLHV3HWĜiĖ0DXU
âWHIDQRYi*UXOLFK*UXOLFK7KHLQVWLWXWLRQDOIUDPHZRUNRIVHUIGRP
LWVHOIZKLFKOHJLWLPL]HGODQGORUGV¶H[WUDFWLRQRIFRHUFHGODERUIURPVHUIVDOVR
OHJLWLPL]HGUHVWULFWLRQVRQVHUIPRELOLW\WRIDFLOLWDWHWKDWH[WUDFWLRQ7KLVSUHYHQWHGODERU
VXSSO\LQDYLOODJHIURPGHFOLQLQJLQUHVSRQVHWRFRHUFHGODERUDQGWKXVUXOHVRXWD
FDXVDOGHSHQGHQFHRQODERUFRHUFLRQ
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(FRQRPHWULF$QDO\VLV
:HHVWLPDWHGWKHUHJUHVVLRQHTXDWLRQXVLQJWKHWZRSDUWDSSURDFKGLVFXVVHG
DERYHDVZHOODVXVLQJ5(7RELWDQG2/6$VDOUHDG\PHQWLRQHGRXULQLWLDOUHJUHVVLRQV
LQFOXGHGLQWHUDFWLRQWHUPVEHWZHHQWKHODQGODERUUDWLRDQGWKHXUEDQSRWHQWLDOYDULDEOHV
LQRUGHUWRH[SORUHZKHWKHUWKHLPSDFWRIXUEDQSRWHQWLDORQODERUFRHUFLRQGHSHQGHGRQ
WKHODQGODERUUDWLRLQWKHYLOODJHRUWKHLPSDFWRIWKHODQGODERUUDWLRLQWKHYLOODJH
GHSHQGHGRQWKHXUEDQSRWHQWLDODYDLODEOHWRVHUIVLQWKDWYLOODJH)RUKXPDQRQO\FRHUFHG
ODERUQRQHRIWKHFRHIILFLHQWVRQWKHLQWHUDFWLRQWHUPVZDVVLJQLILFDQWO\GLIIHUHQWIURP
]HURDWFRQYHQWLRQDOOHYHOV)RUKXPDQDQLPDOFRHUFHGODERUWZRRIWKHLQWHUDFWLRQWHUPV
ZHUHVLJQLILFDQWO\GLIIHUHQWIURP]HURLQWKHWZRSDUWUHJUHVVLRQVDQGRQHLQWKH5(7RELW
UHJUHVVLRQV+RZHYHUWKHHFRQRPLFVLJQLILFDQFHRIWKHVHLQWHUDFWLRQWHUPVZDVDOPRVW
QRQH[LVWHQWDQGWDNLQJDFFRXQWRIWKHPKDGYHU\OLWWOHHIIHFWRQWKHHVWLPDWHGPDUJLQDO
HIIHFWVRIWKHODQGODERUUDWLRDQGWKHXUEDQSRWHQWLDOYDULDEOHV)RUHDVHRIH[SRVLWLRQ
WKHUHIRUHWKHLQWHUDFWLRQHIIHFWVDUHGURSSHGIURPWKHUHJUHVVLRQVLQ7DEOHVDQGWKH\
DUHSUHVHQWHGDQGGLVFXVVHGLQ$SSHQGL[
7DEOHVDQGVKRZWKHUHVXOWVRIHVWLPDWLQJWKHUHJUHVVLRQHTXDWLRQGLVFXVVHG
DERYHIRUKXPDQRQO\DQGKXPDQDQLPDOFRHUFHGODERUUHVSHFWLYHO\DIWHUGURSSLQJWKH
LQWHUDFWLRQWHUPVEHWZHHQXUEDQSRWHQWLDODQGWKHODQGODERUUDWLR7KHWDEOHVUHSRUWWKH
PDUJLQDOHIIHFWVLPSOLHGE\WKHWZRSDUWDQG5(7RELWUHJUHVVLRQVIRUHDVLHUFRPSDULVRQ
ZLWKWKH2/6FRHIILFLHQWV$OOWKUHHHVWLPDWLRQPHWKRGV\LHOGYLUWXDOO\WKHVDPHPDUJLQDO
HIIHFWVDQGVWDWLVWLFDOVLJQLILFDQFHIRUDOOYDULDEOHVH[FHSWWKHODQGODERUUDWLRZKHUHWKH
WZRSDUWDQG5(7RELWPDUJLQDOHIIHFWVDUHERWKDSSUR[LPDWHO\WZLFHWKHVL]HRIWKH2/6
FRHIILFLHQW)RUWKHUHDVRQVGLVFXVVHGDERYHWKHFKDUDFWHULVWLFVRIRXUGDWDVWURQJO\
LQGLFDWHWKHXVHRIWKHWZRSDUWPRGHOVRZHIRFXVPDLQO\RQWKHWZRSDUWUHVXOWVLQWKH
GLVFXVVLRQWKDWIROORZV
:KDWOLJKWGRRXUUHJUHVVLRQUHVXOWVVKHGRQWKH$FHPRJOX:ROLW]N\WKHRU\DERXW
FRHUFHGODERUXQGHUVHUIGRP"$V7DEOHVDQGVKRZIRUERWKGHILQLWLRQVRIFRHUFHG
ODERUWKHPDUJLQDOHIIHFWRIWKHODQGODERUUDWLRLVVLJQLILFDQWO\GLIIHUHQWIURP]HURDVLV
LWVVTXDUHGWHUPLPSO\LQJDFXUYLOLQHDUUHODWLRQVKLS)LJXUHJUDSKVWKHHODVWLFLW\RI
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5VTXDUHG 
3URSRUWLRQFRUUHFWO\FODVVLILHGLQILUVWSDUW 
5VTXDUHGLQVHFRQGSDUW 
1XPEHURIREVHUYDWLRQV   
1XPEHURIHVWDWHV  
1XPEHURIHVWDWHVILUVWSDUW 
1XPEHURIHVWDWHVVHFRQGSDUW 
Notes: :HUHSRUWPDUJLQDOHIIHFWVIRUWZRSDUWDQG7RELWUHJUHVVLRQVIRUHDVHRIFRPSDULVRQZLWK2/6FRHIILFLHQWV6WDQGDUGHUURUVDUHLQ
SDUHQWKHVHVFRQILGHQFHLQWHUYDOVLQEUDFNHWV)RUWZRSDUWDQG2/6ZLWKLQVWDQGDUGHUURUVDUHFOXVWHUHGDWWKHHVWDWHOHYHO)RU5(7RELW
VWDQGDUGHUURUVDUHERRWVWUDSSHGZLWKUHVDPSOLQJRYHUHVWDWHV7KHWZRSDUWUHJUHVVLRQKDVRQO\REVHUYDWLRQVEHFDXVHZKHQLWZDV
HVWLPDWHGWKHVHYHQREVHUYDWLRQVIRURQHSDUWLFXODUORUGVKLSW\SHZHUHGURSSHGVLQFHWKHVHREVHUYDWLRQVSHUIHFWO\SUHGLFWHG]HURFRHUFHG
ODERXULQWKHILUVWVWDJHORJLWUHJUHVVLRQ7KH7RELWUHJUHVVLRQZDVHVWLPDWHGRQREVHUYDWLRQVEXWPDUJLQDOHIIHFWVFRXOGRQO\EH
FDOFXODWHGXVLQJREVHUYDWLRQVEHFDXVHIRURQHREVHUYDWLRQDSUHGLFWHGYDOXHRIWKHGHSHQGHQWYDULDEOHUHTXLUHGWRFDOFXODWHWKH
PDUJLQDOHIIHFWVZDVPLVVLQJ7KH2/6UHJUHVVLRQKDVMXVWREVHUYDWLRQVEHFDXVHHVWDWHVZLWKRQO\DVLQJOHYLOODJHFDQQRWEHLQFOXGHG
LQWKHZLWKLQWUDQVIRUPDWLRQ
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 
Notes: :HUHSRUWPDUJLQDOHIIHFWVIRUWZRSDUWDQG7RELWUHJUHVVLRQVIRUHDVHRIFRPSDULVRQZLWK2/6FRHIILFLHQWV6WDQGDUGHUURUVDUHLQ
SDUHQWKHVHVFRQILGHQFHLQWHUYDOVLQEUDFNHWV)RUWZRSDUWDQG2/6ZLWKLQVWDQGDUGHUURUVDUHFOXVWHUHGDWWKHHVWDWHOHYHO)RU5(7RELW
VWDQGDUGHUURUVDUHERRWVWUDSSHGZLWKUHVDPSOLQJRYHUHVWDWHV7KHWZRSDUWUHJUHVVLRQKDVRQO\REVHUYDWLRQVEHFDXVHZKHQLWZDV
HVWLPDWHGWKHVHYHQREVHUYDWLRQVIRURQHSDUWLFXODUORUGVKLSW\SHZHUHGURSSHGVLQFHWKHVHREVHUYDWLRQVSHUIHFWO\SUHGLFWHG]HURFRHUFHG
ODERXULQWKHILUVWVWDJHORJLWUHJUHVVLRQ7KH7RELWUHJUHVVLRQZDVHVWLPDWHGRQREVHUYDWLRQVEXWPDUJLQDOHIIHFWVFRXOGRQO\EH
FDOFXODWHGXVLQJREVHUYDWLRQVEHFDXVHIRURQHREVHUYDWLRQDSUHGLFWHGYDOXHRIWKHGHSHQGHQWYDULDEOHUHTXLUHGWRFDOFXODWHWKH
PDUJLQDOHIIHFWVZDVPLVVLQJ7KH2/6UHJUHVVLRQKDVMXVWREVHUYDWLRQVEHFDXVHHVWDWHVZLWKRQO\DVLQJOHYLOODJHFDQQRWEHLQFOXGHG
LQWKHZLWKLQWUDQVIRUPDWLRQ


ODERUFRHUFLRQZLWKUHVSHFWWRWKHODQGODERUUDWLRDFFRUGLQJWRWKHUHJUHVVLRQPRGHOVLQ
7DEOHVDQGVHWWLQJDOORWKHUUHJUHVVRUVDWWKHLUVDPSOHPHDQYDOXHV$OOWKUHH
HVWLPDWLRQDSSURDFKHVLPSO\WKDWWKHHODVWLFLW\RIFRHUFLRQZLWKUHVSHFWWRWKHODQGODERU
UDWLRLVSRVLWLYHLQGLFDWLQJWKDWWKH'RPDUHIIHFWRXWZHLJKVWKHRXWVLGHRSWLRQVHIIHFW
RYHUYLUWXDOO\WKHZKROHUDQJHRIYDOXHV)RUWKHUHDVRQVGLVFXVVHGLQ6HFWLRQRQH
ZRXOGH[SHFWWKHWZRQRQOLQHDUPRGHOVWRJLYHPXFKPRUHYDULDWLRQLQWKHHODVWLFLWLHV
RYHUWKHVDPHUDQJHWKDQGRHV2/6DQGWKLVLVH[DFWO\ZKDWZHREVHUYHLQ)LJXUH7KH
WZRSDUWDQG5(7RELWUHJUHVVLRQVLPSO\HODVWLFLWLHVWKDWDUHLQLWLDOO\KLJKHUWKDQWKRVHIRU
WKHFRUUHVSRQGLQJ2/6UHJUHVVLRQVEXWGHFOLQHPRUHVWHHSO\DVWKHODQGODERUUDWLRULVHV
VRWKDWDERYHDODQGODERUUDWLRRIWKH\EHFRPHORZHUWKDQWKH2/6RQHV$V
$SSHQGL[VKRZVZKHQWKHQRQOLQHDUPRGHOVDUHHVWLPDWHGRQWKH2/6VDPSOHWKH
GLIIHUHQFHEHWZHHQWKHQRQOLQHDUDQG2/6HODVWLFLWLHVLVHYHQJUHDWHUVHH)LJXUH$
)RUKXPDQRQO\FRHUFHGODERUWKHWZRSDUWUHJUHVVLRQ\LHOGVDQHODVWLFLW\ZLWK
UHVSHFWWRWKHODQGODERUUDWLRWKDWLVQRQSRVLWLYHRQO\LQYLOODJHVZKHUHWKHODQGODERU
UDWLRLVDERYHstrychFKHFWDUHVSHUKRXVHKROGWKLVLVWUXHRIMXVWSHUFHQWRI
YLOODJHVLQ7KHHODVWLFLW\LVPRGHVWEXWQRQWULYLDOO\LQJLQWKHUDQJHIRU
WKHWKUHHTXDUWHUVRIYLOODJHVZKHUHWKHODQGODERUUDWLRLVEHORZstrychF
KHFWDUHVSHUKRXVHKROG)RUWKHRQHILIWKRIYLOODJHVZKHUHWKHODQGODERUUDWLRLV
strychKHFWDUHVSHUKRXVHKROGWKHHODVWLFLW\LVVPDOOHUO\LQJEHWZHHQDQG
'HILQLQJWKHODQGODERUUDWLRPRUHQDUURZO\LQWHUPVRIVROHO\DJULFXOWXUDORUVROHO\
DUDEOHODQGUHVXOWVLQDVOLJKWO\ODUJHUHIIHFWRIWKHODQGODERUUDWLRDWOHDVWIRUWKH
DSSUR[LPDWHO\IRXUILIWKVRIYLOODJHVZKHUHWKRVHODQGODERUUDWLRVOLHEHORZFstrych
SHUKRXVHKROGVHH$SSHQGL[)LJXUH$7KHILQGLQJVUHSRUWHGLQ7DEOHFRQFHUQLQJ
WKHHIIHFWRIWKHODQGODERUUDWLRRQKXPDQRQO\FRHUFHGODERUDUHUREXVWWRGLIIHUHQFHVLQ
YDULDEOHGHILQLWLRQVVDPSOHVL]HDQGHVWLPDWLRQDSSURDFKHVVHH$SSHQGLFHV
2XUDOWHUQDWLYHGHILQLWLRQRIFRHUFHGODERULQFOXGHVDQLPDODORQJVLGHKXPDQODERU
WRWDNHDFFRXQWRIWKHIDFWWKDWODQGORUGVZHUHH[WUDFWLQJIURPVHUIVQRWMXVWKXPDQWLPH
EXWZRUNHQHUJ\ZKLFKZDVRIWHQGHOLYHUHGE\KXPDQDQLPDOWHDPV7KHHVWLPDWHVLQ
7DEOHUHYHDOWKDWWKHODQGODERUUDWLRKDGDODUJHUHIIHFWRQKXPDQDQLPDOWKDQKXPDQ


RQO\FRHUFHGODERU$V)LJXUHVKRZVWKHHODVWLFLWLHVRIKXPDQDQLPDOODERUZLWK
UHVSHFWWRWKHODQGODERUUDWLRDUHDSSUR[LPDWHO\WKUHHWLPHVDVKLJKDVIRUKXPDQRQO\
ODERUDQGWKHGLIIHUHQFHEHWZHHQWKHWZRZLGHQVDVWKHODQGODERUUDWLRULVHV7KH2/6
DQGWZRSDUWHODVWLFLWLHVGHFUHDVHDFURVVWKHHQWLUHUDQJHZKLOHWKH5(7RELWHODVWLFLWLHV
IROORZDQLQYHUWHG8VKDSHSHDNLQJDWDURXQGstrychSHUKRXVHKROGDV$SSHQGLFHV
DQGGLVFXVVWKLVLQYHUWHG8VKDSHLVUREXVWWRFKDQJHVLQVDPSOHVL]H7KHHODVWLFLWLHV
JHQHUDWHGE\RXUIDYRXUHGWZRSDUWPRGHODUHVXEVWDQWLDOO\LQJLQWKHUDQJHIRU
WKHSHUFHQWRIYLOODJHVZKHUHWKHODQGODERUUDWLRLVEHORZstrychFKHFWDUHV
SHUKRXVHKROG7KH\DUHVWLOOQRQWULYLDOO\LQJLQWKHUDQJHIRUWKHSHUFHQWRI
YLOODJHVZKHUHWKHODQGODERUUDWLRLVEHWZHHQDQGstrychKHFWDUHVSHU
KRXVHKROG$JDLQDGRSWLQJDQDUURZHUGHILQLWLRQRIWKHODQGODERUUDWLRLQWHUPVRIVROHO\
DJULFXOWXUDORUVROHO\DUDEOHODQGOHDGVWRDODUJHUHVWLPDWHGHIIHFWRIWKHODQGODERUUDWLR
DWOHDVWIRUWKHSHUFHQWRIYLOODJHVZKHUHWKRVHODQGODERUUDWLRVOLHEHORZstrych
KHFWDUHVSHUKRXVHKROGVHH$SSHQGL[
)RUERWKKXPDQRQO\DQGKXPDQDQLPDOFRHUFHGODERUWKHUHIRUHWKH'RPDU
HIIHFWRXWZHLJKVWKHRXWVLGHRSWLRQVHIIHFWDFURVVWKHYDVWPDMRULW\RIWKHUDQJHRIODQG
ODERUUDWLRVREVHUYHGLQHLJKWHHQWKFHQWXU\%RKHPLD$VWKHDSSHQGLFHVVKRZWKLVUHVXOW
LVFRPSOHWHO\UREXVWWRGLIIHUHQWHVWLPDWLRQDSSURDFKHVDQGDOWHUQDWLYHPHDVXUHVRIWKH
ODQGODERUUDWLR%XWRXUUHVXOWVUHYHDOWZRLQWHUHVWLQJIHDWXUHVWKHHIIHFWRIWKHODQG
ODERUUDWLRLVODUJHURQKXPDQDQLPDOWKDQKXPDQRQO\FRHUFHGODERUDQGWKHHIIHFW
GHFUHDVHVDVWKHODQGODERUUDWLRULVHV
:KDWH[SODLQVWKHODUJHUHIIHFWRIWKHODQGODERUUDWLRRQKXPDQDQLPDOWKDQRQ
KXPDQRQO\ODERUFRHUFLRQ":HLQWHUSUHWLWDVUHIOHFWLQJERWKDQHQKDQFHG'RPDUHIIHFW
DQGDGHFUHDVHGRXWVLGHRSWLRQVHIIHFW7KH'RPDUHIIHFWZDVOLNHO\WREHHQKDQFHGERWK
E\FRPSOHPHQWDULWLHVEHWZHHQKXPDQDQGDQLPDOZRUNLQFUHDVLQJWKHLUYDOXHWRWKH
ODQGORUGLQFRQGLWLRQVRIODERUVFDUFLW\DQGE\WKHIDFWWKDWDQLPDOODERUZDVSDUWLFXODUO\
XVHIXOIRUDFWLYLWLHVVXFKDVWUDQVSRUWLQJJUDLQWRPDQRULDOEUHZHULHVZRRGWRPDQRULDO
JODVVZRUNVDQGRUHWRPDQRULDOLURQZRUNVIXUWKHULQFUHDVLQJWKHYDOXHODQGORUGVSODFHG
RQDQLPDOODERU.OHLQ7KHRXWVLGHRSWLRQVHIIHFWZDVOLNHO\WREHUHGXFHGE\WKH

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ODQGODERUUDWLR
)LJXUH(ODVWLFLW\RI&RHUFHG/DERUZLWK5HVSHFWWR/DQG/DERU5DWLR%RKHPLD
7ZRSDUWKXPDQRQO\ 7ZRSDUWKXPDQDQLPDO 2/6KXPDQRQO\
2/6KXPDQDQLPDO 5(7RELWKXPDQRQO\ 5(7RELWKXPDQDQLPDO


SDXFLW\RIRWKHUXVHVIRUVHUIV¶GUDIWDQLPDOV7KHXUEDQVHFWRUKDGPXFKOHVVGHPDQGIRU
DQLPDOWKDQIRUKXPDQODERUVLQFHLWVRFFXSDWLRQDOVWUXFWXUHZDVEDVHGRQFUDIWVDQG
FRPPHUFHZKLFKUHTXLUHGPDQXDOGH[WHULW\FRPPXQLFDWLRQDQGFDOFXODWLRQPRUHWKDQ
EUXWHIRUFH,QSULQFLSOHSHDVDQWV¶RZQQRQIDUPHQWHUSULVHVPLJKWKDYHFUHDWHGRWKHU
XVHVIRUDQLPDOODERUEXWODQGORUGVXVHGWKHLULQVWLWXWLRQDOSRZHUVWRFRQVWUDLQVHUIV¶
FUDIWVDQGWUDGHVZKHUHWKH\WKUHDWHQHGPDQRULDOLQWHUHVWV2JLOYLHDEF
.OHLQDQG2JLOYLH6HUIVPLJKWKDYHGHSOR\HGKXPDQDQLPDOWHDPVWRWDNH
DGYDQWDJHRIRXWVLGHRSWLRQVLOOLFLWO\EXWWKHJUHDWHUYLVLELOLW\RIGUDIWDQLPDOVWKDQ
KXPDQVPHDQWODQGORUGVFRXOGGHWHFWSHQDOL]HRUWD[WKHLOOLFLWXVHRIDQLPDOVPRUH
UHDGLO\WKDQVHUIV¶LOOLFLWGHSOR\PHQWRIWKHLURZQODERU$OOWKHVHIDFWRUVUHGXFHGRXWVLGH
RSWLRQVIRUDQLPDOODERUHYHQPRUHWKDQIRUKXPDQODERU
:KDWH[SODLQVWKHVHFRQGIHDWXUHRIRXUUHVXOWVWKHGHFOLQHLQWKHHODVWLFLW\RI
FRHUFHGODERUZLWKUHVSHFWWRWKHODQGODERUUDWLRDVWKHODWWHUURVH",WFRXOGDULVHIURPWKH
'RPDUHIIHFWEHLQJVPDOOHULQVXFKYLOODJHVWKHRXWVLGHRSWLRQVHIIHFWEHLQJODUJHURU
ERWK:HDVFULEHLWWRDVPDOOHU'RPDUHIIHFW$KLJKHUODQGODERUUDWLRLQDVLQJOHYLOODJH
FRXOGKDUGO\DIIHFWLWVVHUIV¶RXWVLGHRSWLRQZDJH%\FRQWUDVWDKLJKODQGODERUUDWLR
KDGDPXFKJUHDWHUFDSDFLW\WRDIIHFWWKHODQGORUG¶VFDOFXODWLRQVLQWKDWYLOODJH,Q
YLOODJHVZLWKYHU\KLJKODQGODERUUDWLRVODERUZDVVRVFDUFHWKDWHYHQWKHLPSUHVVLYH
FRHUFLYHFDSDFLWLHVRIODQGORUGVUHDFKHGDWHFKQLFDOIURQWLHUDWZKLFKLWEHFDPH
LPSRVVLEOHWRH[WUDFWPRUHFRHUFHGODERUUHJDUGOHVVRIWKHSULFHRIWKHODQGORUGJRRGWKH
FRQVHTXHQWVWUHQJWKRIODQGORUGGHPDQGIRUODERUDQGWKHUHVXOWLQJKLJKSURGXFWLYLW\RI
FRHUFLRQ7KHUHZDVDQLUUHGXFLEOHPLQLPXPRIODERUZKLFKVHUIKRXVHKROGVWKHPVHOYHV
UHTXLUHGLQRUGHUWRHQVXUHVXUYLYDODQGDYDLODELOLW\RIDQ\FRHUFHGODERU,QYLOODJHVZLWK
YHU\KLJKODQGODERUUDWLRVODERUZDVVRVFDUFHWKDWPRVWRILWZDVQHHGHGMXVWWRNHHS
VHUIVWKHPVHOYHVDOLYHVRORUGVHQFRXQWHUHGWHFKQLFDOFRQVWUDLQWVLQH[WUDFWLQJPRUHRILW

7KHRQO\H[FHSWLRQPLJKWEHLIDSDUWLFXODUYLOODJHFRPSULVHGDODUJHVKDUHRIWKHSRWHQWLDOODERUVXSSO\
IRUDWRZQORFDWHGRQWKHKRPHHVWDWH7KLVFDVHLVWKHRUHWLFDOO\SRVVLEOHEXWHPSLULFDOO\LUUHOHYDQW)LUVW
WKHYDVWPDMRULW\RI%RKHPLDQWRZQVLQZHUHORFDWHGRQHVWDWHVZLWKPXOWLSOHYLOODJHV6HFRQGDVZH
UHSRUWEHORZWKHUHLVQRHYLGHQFHWKDWWRZQVH[HUFLVHGDVWDWLVWLFDOO\RUHFRQRPLFDOO\VLJQLILFDQWLPSDFWRQ
ODERUFRHUFLRQLQ%RKHPLDQYLOODJHVLPSO\LQJWKDWWKH\GLGQRWRIIHUVLJQLILFDQWRXWVLGHRSWLRQVIRUVHUIVLQ
DQ\FDVH


7KLVDFFRXQWVIRUWKHGHFOLQLQJDQGXOWLPDWHO\]HURRUQHJDWLYHHODVWLFLW\RIODERU
FRHUFLRQZLWKUHVSHFWWRWKHODQGODERUUDWLRZKHQWKHODWWHUUHDFKHGYHU\KLJKYDOXHV,Q
RWKHUZRUGVZKHQODERUUHDFKHGDVWDWHRIH[WUHPHVFDUFLW\PDUNHWSUHVVXUHVEURNH
WKURXJKDQGHYHQKLJKO\HIIHFWLYHFRHUFLYHWHFKQLTXHVFRXOGQRWFRXQWHUDFWWKHP7KLV
LQWHUSUHWDWLRQLVERUQHRXWE\WKHOHQLHQWEHKDYLRURI%RKHPLDQODQGORUGVLQH[WUDFWLQJ
FRHUFHGODERUIURPVHUIVLQGUDVWLFDOO\GHSRSXODWHGYLOODJHVLPPHGLDWHO\DIWHUWKH7KLUW\
<HDUV:DUVHH&HUPDQ2JLOYLHDEFâWHIDQRYi=HLWOKRIHU

,QVXPPDU\RXUILQGLQJVFRQILUPWKHFRQMHFWXUHRI$FHPRJOXDQG:ROLW]N\
WKDWLQHDVWHUQ(XURSHDQVRFLHWLHVXQGHUWKHVHFRQGVHUIGRPDQ\RXWVLGHRSWLRQV
HIIHFWVRIKLJKODQGODERUUDWLRVWKDWPLJKWKDYHUHGXFHGODERUFRHUFLRQZHUHRXWZHLJKHG
E\SRVLWLYH'RPDUHIIHFWV&RQWUROOLQJIRUWKHLQVWLWXWLRQDOIUDPHZRUNDVZHGRKHUHE\
DQDO\]LQJODERUFRHUFLRQLQVLGHDVSHFLILFVRFLHW\WKHQHWHIIHFWRIDKLJKHUODQGODERU
UDWLRZDVWRLQFUHDVHFRHUFLRQ7KLVHIIHFWLVREVFXUHGLQFURVVFRXQWU\FRPSDULVRQVVXFK
DVWKRVHRI%UHQQHULQZKLFKWKHLQVWLWXWLRQDOIUDPHZRUNYDULHGIURPRQH
VRFLHW\WRWKHQH[WHQGRZLQJORUGVZLWKGLIIHULQJGHJUHHVRISRZHUPDNLQJODERU
FRHUFLRQUHVSRQGGLIIHUHQWO\WRFKDQJHVLQODERUVFDUFLW\%\FRQWUROOLQJIRURWKHU
SRWHQWLDOLQIOXHQFHVZHSURYLGHFOHDUHYLGHQFHRIWKHODQGODERUUDWLRLQFUHDVLQJODERU
FRHUFLRQ
2QHRIWKHRWKHUSRWHQWLDOLQIOXHQFHVRQODERUFRHUFLRQZDVWKHVL]HRIVHUI
YLOODJHV$VFDQEHVHHQLQ7DEOHVDQG)LJXUHWKHHVWLPDWHVIURPWKHWZRQRQOLQHDU
PRGHOVDUHYHU\VLPLODUWRWKRVHIURP2/6GLIIHULQJRQO\IRUVPDOOYLOODJHVZLWKIHZHU
WKDQFKRXVHKROGV7KHWZRSDUWDQG5(7RELWHVWLPDWHVVKRZDQLQYHUWHG8
UHODWLRQVKLSEHWZHHQERWKPHDVXUHVRIFRHUFHGODERUDQGYLOODJHVL]HZKLOHWKH2/6
HVWLPDWHVVKRZDGRZQZDUGVORSLQJUHODWLRQVKLS7KLVLVZKDWZRXOGEHH[SHFWHGVLQFH
IRUWKHUHDVRQVGLVFXVVHGLQ6HFWLRQWKHWZRQRQOLQHDUPRGHOVVKRXOG\LHOGPXFKPRUH
YDULDWLRQLQWKHHODVWLFLWLHVRYHUWKHVDPHUDQJHWKDQ2/6GRHV$SSHQGLFHVVKRZWKDW
WKLVKROGVWUXHIRUDOODOWHUQDWLYHVSHFLILFDWLRQVRIWKHUHJUHVVLRQPRGHO

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)LJXUH(ODVWLFLW\RI&RHUFHG/DERUZLWK5HVSHFWWR9LOODJH6L]H%RKHPLD
7ZRSDUWKXPDQRQO\ 7ZRSDUWKXPDQDQLPDO 2/6KXPDQRQO\
2/6KXPDQDQLPDO 5(7RELWKXPDQRQO\ 5(7RELWKXPDQDQLPDO


)RUKXPDQRQO\FRHUFHGODERUDV)LJXUHVKRZVWKHHODVWLFLW\ZLWKUHVSHFWWR
YLOODJHVL]HULVHVIURPDERXWWRDERXWDVYLOODJHVL]HLQFUHDVHVIURPWR
KRXVHKROGVDIWHUZKLFKLWGHFOLQHVJUDGXDOO\WRDVYLOODJHVL]HLQFUHDVHVIURPWR
KRXVHKROGV)RUKXPDQDQLPDOFRHUFHGODERUWKHHODVWLFLW\ULVHVIURPWRDV
YLOODJHVL]HULVHVIURPWRKRXVHKROGVDIWHUZKLFKLWGHFOLQHVJUDGXDOO\WR
:K\ZRXOGWKHHODVWLFLW\RIFRHUFLRQZLWKUHVSHFWWRYLOODJHVL]HIROORZWKLV
LQYHUWHG8VKDSH":HDUJXHWKDWLWUHIOHFWVWKHIL[HGFRVWVRIFRHUFLRQ7RH[WUDFWFRHUFHG
ODERUWKHODQGORUGKDGWRGHSOR\VRPHPLQLPXPDPRXQWRIPDQSRZHULQWHUPVRIHLWKHU
KLVRZQYLVLWVWRWKHYLOODJHRUWKHSHUVRQDOSUHVHQFHRIRIILFLDOV,QDYHU\VPDOOYLOODJH
WKHDJJUHJDWHUHWXUQWRWKHIL[HGFRVWRIFRHUFLRQZDVORZVLPSO\EHFDXVHWKHUHZHUHVR
IHZVHUIKRXVHKROGVWRGHOLYHUODERUVHUYLFHV$VYLOODJHVEHFDPHODUJHUWKHUHWXUQVWR
FRHUFLRQURVHDQGKHQFHDSURSRUWLRQDOLQFUHDVHLQYLOODJHVL]HJDYHULVHWRDJUHDWHU
SURSRUWLRQDOLQFUHDVHLQWKHTXDQWLW\RIFRHUFHGODERUH[WUDFWHG,QWKHODUJHVWYLOODJHVWKH
SURGXFWLYLW\RIFRHUFLRQIHOODJDLQDVLWEHFDPHSURJUHVVLYHO\OHVVSRVVLEOHWRPRQLWRUWKH
EHKDYLRURIDOOVHUIVDQGSHQDOL]HWKRVHZKRIDLOHGWRGHOLYHUWKHDPRXQWRIFRHUFHGODERU
GHPDQGHG
2SSRUWXQLWLHVLQWKHXUEDQVHFWRUDOVRKDGWKHSRWHQWLDOWRDIIHFWODERUFRHUFLRQ
XQGHUVHUIGRP+LVWRULFDOVWXGLHVGHVFULEHWRZQVDVRIIHULQJRXWVLGHRSWLRQVWR(XURSHDQ
VHUIVZLVKLQJWRDYRLGODERUFRHUFLRQ3RVWDQ&DUVWHQ%OXPDQG
$FHPRJOXDQG:ROLW]N\LGHQWLI\WKHXUEDQVHFWRUDVDSODXVLEOHVRXUFHRIRXWVLGH
RSSRUWXQLWLHVZKLFKPLJKWPDNHDULVHLQWKHODQGODERUUDWLRUHGXFHWKHSURGXFWLYLW\RI
ODERUFRHUFLRQE\LQFUHDVLQJVHUIV¶RXWVLGHRSWLRQZDJH+RZHYHUDQLPSOLFDWLRQRIWKH
$FHPRJOX:ROLW]N\PRGHOLVWKDWQRWRQO\DFKDQJHLQWKHODQGODERUUDWLREXWDOVRD
FKDQJHLQXUEDQRSSRUWXQLWLHVFRXOGKDYHWZRFRXQWHUYDLOLQJHIIHFWVRQODERUFRHUFLRQ±
RQHE\LPSURYLQJRSWLRQVIRUVHUIVWKHRWKHUE\GRLQJVRIRUODQGORUGV7KLVHPHUJHV
IURPWKHEDVLFLGHDEHKLQGWKH$FHPRJOX:ROLW]N\PRGHO&RQVLGHUWKHVLWXDWLRQLQ
ZKLFKXUEDQRSSRUWXQLWLHVH[SDQGZKLOHWKHODQGODERUUDWLRLVKHOGFRQVWDQWWKLVLVWKH
VLWXDWLRQUHIOHFWHGE\WKHFRHIILFLHQWVRQWKHXUEDQSRWHQWLDOYDULDEOHVLQRXUUHJUHVVLRQ
PRGHO6XSSRVHILUVWWKDWDQH[RJHQRXVLQFUHDVHLQWKHVL]HRIQHDUE\WRZQVGRHVQRW


LQFUHDVHWKHSULFHRIWKHODQGORUGJRRGEXWLQFUHDVHVERWKWKHRXWVLGHRSWLRQZDJHDQG
JHQHUDORSSRUWXQLWLHVIRUVHUIV7KHQVHUIVZLWKEHWWHURSWLRQVLQWRZQVZLOOEHLQGXFHGWR
ZRUNOHVVKDUGLQWKHYLOODJHKHQFHZLOOGHOLYHUOHVVVXFFHVVIXOHIIRUWUHGXFLQJWKHYDOXH
RIFRHUFLRQWRWKHODQGORUGUHVXOWLQJLQOHVVODERUFRHUFLRQ1RZVXSSRVHWKDWWKH
LQFUHDVHLQQHDUE\WRZQVL]HLQFUHDVHVWKHSULFHRIWKHODQGORUGJRRGZLWKRXWLPSURYLQJ
VHUIV¶RSSRUWXQLWLHV7KLVLQFUHDVHVWKHYDOXHRIDVXFFHVVIXOSURGXFWLYHRXWFRPHIRUWKH
ODQGORUGWKHYDOXHRIVHUIV¶HIIRUWDQGKHQFHWKHYDOXHRIFRHUFLRQUHVXOWLQJLQPRUH
ODERUFRHUFLRQ7KHXUEDQSRWHQWLDOYDULDEOHVLQRXUUHJUHVVLRQUHIOHFWWKHRSHUDWLRQRI
WKHVHWZRGLIIHUHQWHIIHFWVDQGWKXVKDYHQRFOHDUSUHGLFWHGVLJQ
$V7DEOHVDQGVKRZPRVWFDWHJRULHVRIWRZQH[HUFLVHQRVWDWLVWLFDOO\
VLJQLILFDQWHIIHFWRQHLWKHUPHDVXUHRIODERUFRHUFLRQ)RUDJURWRZQVERWKLQVLGHDQG
RXWVLGHWKHKRPHHVWDWHWKHHIIHFWVRQODERUFRHUFLRQDUHPRVWO\QHJDWLYHEXWQRW
VWDWLVWLFDOO\VLJQLILFDQWO\GLIIHUHQWIURP]HUR)RUIXOOWRZQVLQVLGHWKHKRPHHVWDWHWKH
HIIHFWVDUHDOOSRVLWLYHEXWHLWKHUQRWVWDWLVWLFDOO\VLJQLILFDQWO\GLIIHUHQWIURP]HURRURI
ERUGHUOLQHVWDWLVWLFDOVLJQLILFDQFHIRUKXPDQRQO\FRHUFHGODERULQWKH5(7RELW
UHJUHVVLRQRQO\WKHDSSHQGLFHVVKRZWKHHIIHFWVRIWKLVWRZQW\SHDUHQRWUREXVWWR
DOWHUQDWLYHVSHFLILFDWLRQV)RUIXOOWRZQVRXWVLGHWKHHVWDWHWRRDOOHIIHFWVDUHSRVLWLYH
EXWDUHVWDWLVWLFDOO\VLJQLILFDQWO\GLIIHUHQWIURP]HURRQO\IRUKXPDQDQLPDOODERUDQG
RQO\LQWKHWZRSDUWDQG5(7RELWUHJUHVVLRQVWKHHIIHFWVRIWKLVWRZQW\SHDUHZHDNHQHG
EXWQRWZKROO\H[WLQJXLVKHGLQWKHDOWHUQDWLYHVSHFLILFDWLRQVH[SORUHGLQWKHDSSHQGLFHV
)RUUR\DOWRZQVWKHHIIHFWVDUHDJDLQDOOSRVLWLYHEXWDUHQRWVWDWLVWLFDOO\VLJQLILFDQWO\
GLIIHUHQWIURP]HURLQWKHWZRSDUWPRGHODOWKRXJKWKH\DUHVWDWLVWLFDOO\VLJQLILFDQWLQWKH
5(7RELWDQG2/6UHJUHVVLRQVIRUKXPDQRQO\ODERUDQGLQWKH5(7RELWUHJUHVVLRQVIRU
KXPDQDQLPDOODERUWKHHIIHFWRIWKLVWRZQW\SHLVQRWUREXVWWRWKHDOWHUQDWLYH
VSHFLILFDWLRQVH[SORUHGLQWKHDSSHQGLFHV
0RUHLPSRUWDQWWKDQPHUHVWDWLVWLFDOVLJQLILFDQFHWKHeconomicVLJQLILFDQFHRI
DOPRVWDOOPHDVXUHVRIXUEDQSRWHQWLDOLVYHU\PLQRU$FFRUGLQJWRWKHWZRSDUWHVWLPDWHV
WKHODUJHVWHODVWLFLW\RIFRHUFHGODERUZLWKUHVSHFWWRDQ\FDWHJRU\RIWRZQLV
DVVHVVHGDWWKHVDPSOHPHDQIRUIXOOWRZQVRXWVLGHWKHHVWDWHRQKXPDQDQLPDOODERUDV


GLVFXVVHGLQWKHDSSHQGLFHVPRVWDOWHUQDWLYHVSHFLILFDWLRQVJHQHUDWHVPDOOHUHODVWLFLWLHV
DQGORZHUVWDWLVWLFDOVLJQLILFDQFHIRUWKLVXUEDQYDULDEOH)RUQRRWKHUW\SHRIWRZQGRHV
WKHDEVROXWHYDOXHRIWKHWZRSDUWHODVWLFLW\DVVHVVHGDWWKHVDPSOHPHDQH[FHHGDQG
IRUWRZQVRQWKHKRPHHVWDWHWKRVHZLWKORZHVWLQVWLWXWLRQDOEDUULHUVWRDFFHVVE\VHUIV
WKHDEVROXWHYDOXHRIWKHHODVWLFLW\LVDOZD\VEHORZ)RUUR\DOWRZQVZKRVHHIIHFW
LVPRVWFRQVLVWHQWO\VLJQLILFDQWO\GLIIHUHQWIURP]HURRQERWKKXPDQDQGKXPDQDQLPDO
FRHUFHGODERUWKHHODVWLFLW\DWWKHVDPSOHPHDQRIXUEDQSRWHQWLDOLVMXVWIRU
KXPDQRQO\ODERUDQGIRUKXPDQDQLPDOODERU7KHVHHODVWLFLWLHVDUHRIQR
FRQFHLYDEOHHFRQRPLFVLJQLILFDQFH
:KDWLQWHUSUHWDWLRQVKRXOGEHSODFHGRQWKHILQGLQJWKDWQRPHDVXUHRIXUEDQ
SRWHQWLDOKDVDQHFRQRPLFDOO\VLJQLILFDQWHIIHFWRQODERUFRHUFLRQZLWKWKHVLQJOH
H[FHSWLRQRIWKHPLOGO\SRVLWLYHDQGQRWYHU\UREXVWHIIHFWRIIXOOWRZQVRXWVLGHWKHHVWDWH
RQKXPDQDQLPDOODERU"$VDOUHDG\GLVFXVVHGWKH$FHPRJOX:ROLW]N\IUDPHZRUN
LPSOLHVWZRFRXQWHUYDLOLQJHIIHFWVRIXUEDQSRWHQWLDOLQFUHDVLQJODERUFRHUFLRQYLDWKH
SULFHRIWKHODQGORUGJRRGDQGUHGXFLQJLWYLDVHUIV¶RXWVLGHRSWLRQV,IZHVHHWRZQV
KDYLQJYHU\OLWWOHHIIHFWRQFRHUFLRQWKLVPLJKWEHFDXVHWRZQVDUHKDYLQJDELJHIIHFWRQ
ERWKWKHODQGORUGJRRGDQGWKHVHUIV¶RXWVLGHZDJHDQGWKHWZRODUJHHIIHFWVDUH
FDQFHOOLQJHDFKRWKHURXW2ULWPLJKWEHWKDWWRZQVDUHKDYLQJKDUGO\DQ\HIIHFWRQHLWKHU
WKHODQGORUGJRRGRUWKHVHUIV¶RXWVLGHZDJHDQGKHQFHOLWWOHHIIHFWRQFRHUFLRQ
,QWKHFDVHRIHLJKWHHQWKFHQWXU\%RKHPLDHYHU\WKLQJWKDWLVNQRZQDERXWWKH
XUEDQVHFWRUVXJJHVWVWKHVHFRQGH[SODQDWLRQWRZQVZHUHWRRIHHEOHWRDIIHFWWKH
HFRQRP\ZKHWKHUE\LQFUHDVLQJWKHSULFHRIWKHODQGORUGJRRGRUE\LQFUHDVLQJWKHVHUIV¶
RXWVLGHZDJH%RKHPLDOLNHRWKHU(XURSHDQVRFLHWLHVLQZKLFKVHUIGRPVXUYLYHGLQWRWKH
HLJKWHHQWKFHQWXU\KDGDQXUEDQVHFWRUWKDWZDVGHPRJUDSKLFDOO\DQGHFRQRPLFDOO\
ZHDNOLPLWLQJLWVFDSDFLW\WRSURYLGHDQHVFDSHYDOYHIRUVHUIV.DKDQ7KLVLV
LOOXVWUDWHGE\7DEOHZKLFKSUHVHQWVWKH(XURSHDQXUEDQL]DWLRQUDWHVJLYHQLQ0DODQLPD
$FURVVDOORI(XURSHLQDQGDERXWSHUFHQWRISHRSOHOLYHGLQWRZQV
ZLWKDWOHDVWLQKDELWDQWVDQGSHUFHQWLQRQHVZLWKDWOHDVW%XW
XUEDQL]DWLRQZDVPXFKKLJKHULQWKHHOHYHQVRFLHWLHVLQZKLFKVHUIGRPQRORQJHU



VXUYLYHGZKHUHSHUFHQWRIWKHSRSXODWLRQOLYHGLQWRZQVZLWKDWOHDVW
LQKDELWDQWVDQGSHUFHQWLQWRZQVZLWKDWOHDVWLQKDELWDQWV%\FRQWUDVWLQ
WKHVL[(XURSHDQVRFLHWLHVZKHUHVHUIGRPVXUYLYHGLQWRWKHHLJKWHHQWKFHQWXU\MXVW
SHUFHQWRIWKHSRSXODWLRQOLYHGLQWRZQVZLWKDWOHDVWSHRSOHDQGMXVWSHUFHQWLQ
WRZQVZLWKDWOHDVW7KH$XVWULDQ+DEVEXUJSRVVHVVLRQVZKLFKLQFOXGHG
%RKHPLDKDGDORZXUEDQL]DWLRQUDWHHYHQE\WKHVWDQGDUGVRIVHUIVRFLHWLHVZLWKMXVW
SHUFHQWRIWKHSRSXODWLRQOLYLQJLQWRZQVRYHULQKDELWDQWVDQGMXVWSHUFHQWLQ
7DEOH
8UEDQL]DWLRQ5DWHVLQ(XURSHDQ6RFLHWLHVDQG
6RFLHW\
SRSXODWLRQLQWRZQV
RYHU
SRSXODWLRQLQWRZQV
RYHU
   
(FRQRPLHVZLWKVRPHVXUYLYLQJVHUIGRP
$XVWULD+XQJDU\%RKHPLD    
%DONDQV    
*HUPDQ\    
3RODQG    
5XVVLD(XURSHDQ    
6FDQGLQDYLD    
$YHUDJHIRUVRFLHWLHVZLWKVRPHVHUIGRP    
6RFLHWLHVZLWKRXWVHUIGRP
(QJODQG	:DOHV    
6FRWODQG    
,UHODQG    
1HWKHUODQGV    
%HOJLXP    
)UDQFH    
,WDO\&HQWUDO	1RUWKHUQ    
,WDO\6RXWKHUQ	,VODQG    
6SDLQ    
3RUWXJDO    
6ZLW]HUODQG    
$YHUDJHIRUVRFLHWLHVZLWKRXWVHUIGRP    
(XURSH    
Note: $YHUDJHIRUVHUIDQGQRQVHUIFDWHJRULHVLVFDOFXODWHGRQWKHEDVLVRIWRWDOSRSXODWLRQ
Source: &DOFXODWHGIURP0DODQLPDSS


WRZQVRYHU,Q%RKHPLDDVODWHDVMXVWSHUFHQWRIWKHSRSXODWLRQOLYHGLQ
WRZQVRYHULQKDELWDQWVDQGSHUFHQWLQWRZQVRYHUWKHDYHUDJHVL]HRI
WRZQVH[FOXGLQJ3UDJXHWKHFDSLWDOFLW\ZDVMXVWLQKDELWDQWV/iQtN
7KLVORZGHJUHHRIXUEDQL]DWLRQLVUHIOHFWHGLQWKH7KHUHVLDQ&DGDVWHU$V7DEOH
VKRZVRIWKHWRWDOSRSXODWLRQRI%RKHPLDLQRXWVLGH3UDJXHSHUFHQWZHUHVHUIV
OLYLQJLQYLOODJHV7KHVHWWOHPHQWVZKHUHWKHUHPDLQLQJSHUFHQWOLYHGZHUHGHVLJQDWHG
DV³WRZQV´EXWWKLVZDVEDVHGRQOHJDODQGLQVWLWXWLRQDOVWDWXVUDWKHUWKDQGHPRJUDSKLFRU
HFRQRPLFLPSRUWDQFH3UDJXHLWVHOIKDGDSRSXODWLRQRIDERXWLQDQG&KHE
KDGDSRSXODWLRQRIEXWQRRWKHU%RKHPLDQWRZQH[FHHGHGLQKDELWDQWV
0tND'H9ULHV$FFRUGLQJWRWKH7KHUHVLDQ&DGDVWHURXWVLGH3UDJXHRQO\
%RKHPLDQWRZQVKDGPRUHWKDQKRXVHKROGVFLQKDELWDQWV7KHSODFHV
UHFRUGHGDVWRZQVLQPLGHLJKWHHQWKFHQWXU\%RKHPLDZHUHQRWFKDUDFWHUL]HGE\ODUJH
SRSXODWLRQVL]HRUHFRQRPLFLPSRUWDQFHEXWZHUHPHUHO\VHWWOHPHQWVWKDWKDGVXFFHHGHG

7DEOH
'LVWULEXWLRQRI3RSXODWLRQE\7\SHRI6HWWOHPHQW%RKHPLD
7RWDOKRXVHKROGVOLYLQJLQ 1R 
9LOODJHV  
$Q\W\SHRIVHLJQHXULDOWRZQRIZKLFK  
$JURWRZQV  
)XOOWRZQV  
5R\DOWRZQV  
$OOW\SHVRIVHWWOHPHQW  
7RWDOYLOODJHKRXVHKROGVOLYLQJRQHVWDWHVZLWK 1R 
1RW\SHRIWRZQ  
$Q\W\SHRIWRZQRIZKLFK  
$JURWRZQVRQO\  
)XOOWRZQVRQO\  
%RWKDJURWRZQVDQGIXOOWRZQV  
7RWDOKRXVHKROGVLQYLOODJHV  
Notes: )RUGHILQLWLRQVRIGLIIHUHQWW\SHVRIVHWWOHPHQWVHHWH[W([FOXGHV3UDJXH
Source: 7HUH]LiQVNêNDWDVWU
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
FHQWXULHVHDUOLHULQREWDLQLQJXUEDQ³SULYLOHJHV´+RIIPDQQ0DXU0LOOHU
'YRĜiN
$V7DEOHVKRZVSHUFHQWRIWKHVHVHWWOHPHQWVZHUHUR\DOWRZQVSHUFHQW
ZHUHVHLJQHXULDOIXOOWRZQVDQGSHUFHQWZHUHVHLJQHXULDODJURWRZQV5R\DOWRZQV
ZHUHWKHODUJHVWDQGPRVWLQGHSHQGHQWW\SHRIXUEDQFHQWHUEXWWKH\ZHUHIHZLQQXPEHU
ZLWKRQO\DFURVVWKHHQWLUHW\RI%RKHPLD7KH\ZHUHDOVRVPDOOVRPXFKVRWKDWWKH\
ZRXOGQRWHYHQUHJLVWHULQWKH(XURSHDQXUEDQL]DWLRQUDWHVVKRZQLQ7DEOHWKHODUJHVW
UR\DOWRZQKDGKRXVHKROGVOHVVWKDQLQKDELWDQWVDQGWKHDYHUDJHUR\DOWRZQ
KDGMXVWKRXVHKROGVDERXW7KHFDSDFLW\RIUR\DOWRZQVWRRIIHURXWVLGH
RSWLRQVWRVHUIVZDVDGGLWLRQDOO\OLPLWHGE\WKHLUORVVRISROLWLFDOSRZHUDQGLQGHSHQGHQFH
DIWHU)XUWKHUPRUHWKH\OD\RXWVLGHWKHIHXGDOHVWDWHVRQZKLFKVHUIVOLYHGVRDVHUI
ZLVKLQJWRXVHWKHLUPDUNHWVKDGWRJHWKLVORUG¶VSHUPLVVLRQRULQFXUULVNVDQGSHQDOWLHV
0DXU2JLOYLHD7KHEXONRIWKHXUEDQVHFWRULQHDUO\PRGHUQ%RKHPLD±
RYHUSHUFHQWRIDOOXUEDQVHWWOHPHQWVVKHOWHULQJSHUFHQWRIXUEDQKRXVHKROGV±

7DEOH
&KDUDFWHULVWLFVRI7RZQV%RKHPLD
&KDUDFWHULVWLF
6HLJQHXULDO
DJURWRZQ
mČstys 
6HLJQHXULDO
IXOOWRZQ
mČsto 
5R\DORU
IUHHWRZQ
1XPEHURIWRZQVRIWKDWW\SH   
RIWRZQVRIWKDWW\SH   
7RWDOQXPEHURIKRXVHKROGVLQWKDWW\SHRIWRZQ   
RIWRWDOXUEDQKRXVHKROGVLQWKDWW\SHRIWRZQ   
0HDQQXPEHURIKRXVHKROGVSHUWRZQRIWKDWW\SH   
0D[LPXPQXPEHURIKRXVHKROGVSHUWRZQRIWKDWW\SH   
0LQLPXPQXPEHURIKRXVHKROGVSHUWRZQRIWKDWW\SH   
0HDQKRXVHKROGVZLWKPRUHWKDQstrych DUDEOH   
0HDQDUDEOHSDVWRUDOIRUHVWODQGODERXUUDWLR   
0HDQDUDEOHSDVWRUDOODQGODERXUUDWLR   
0HDQDUDEOHODQGODERXUUDWLR   
Note: ([FOXGHV3UDJXH
Source: 7HUH]LiQVNêNDWDVWU
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
FRQVLVWHGRIVHLJQHXULDOWRZQVZKLFKZHUHORFDWHGLQVLGHIHXGDOHVWDWHVDQGVXEMHFWWR
ORUGV¶DGPLQLVWUDWLRQDQGMXULVGLFWLRQ'ČGNRYi0DXU+RIIPDQ
ýHViNRYi'YRĜiN7KHVHZHUHHYHQVPDOOHUWKDQUR\DOWRZQVZLWKDQ
DYHUDJHRIRQO\KRXVHKROGVFLQKDELWDQWVLQVHLJQHXULDOIXOOWRZQVDQG
KRXVHKROGVFLQKDELWDQWVLQVHLJQHXULDODJURWRZQV
0DQ\%RKHPLDQVHUIVGLGQRWKDYHDQ\ORFDODFFHVVWRXUEDQRSSRUWXQLWLHV,Q
DV7DEOHUHYHDOVSHUFHQWRIVHUIVOLYHGRQHVWDWHVZLWKRXWDQ\W\SHRIWRZQ
DQGSHUFHQWOLYHGRQHVWDWHVZLWKRQO\DJURWRZQVWKDWLVRYHUWZRWKLUGVRIVHUIV
OLYHGRQHVWDWHVZLWKRXWDIXOOWRZQ$OWKRXJKLWZDVQRWLPSRVVLEOHIRUVHUIVWRYLVLW
WRZQVRXWVLGHWKHHVWDWHWKHQHHGWRJHWPDQRULDOSHUPLVVLRQRUPLJUDWHLOOHJDOO\
LQFUHDVHGWKHFRVWVDQGULVNVRIDFFHVVLQJWKHPDUNHWVRIXUEDQFHQWHUVRXWVLGHWKHKRPH
HVWDWH
$VRXUUHJUHVVLRQVVKRZWKHRQO\HIIHFWVRIXUEDQSRWHQWLDOWKDWDUHVWDWLVWLFDOO\
DQGLQRQHFDVHHFRQRPLFDOO\VLJQLILFDQWDUHSRVLWLYHDQGWKXVLQGLFDWHWKDWWKHQHW
HIIHFWRIWKRVHWRZQVZDVWRLQFUHDVHUDWKHUWKDQGHFUHDVHODERUFRHUFLRQ,IDQ\WKLQJ
WKRVHWRZQVRIIHUHGJUHDWHURXWVLGHRSSRUWXQLWLHVIRUORUGVWKDQVHUIV7KLVLVQRW
VXUSULVLQJVLQFHKLVWRULFDOHYLGHQFHVKRZVERWKVHLJQHXULDODQGUR\DOWRZQVLQ%RKHPLD
WDNLQJDFWLRQVWKDWVWLIOHGUDWKHUWKDQLQFUHDVHGWKHRXWVLGHRSWLRQVRSHQWRVHUIV
VSHFLILFDOO\E\UHVWULFWLQJUXUDOFUDIWVDQGWUDGHVWKDWFRPSHWHGZLWKWKRVHSUDFWLVHGE\
WRZQFLWL]HQV&HUPDQ2JLOYLH.OHLQDQG2JLOYLH
$JDLQVWWKLVEDFNJURXQGRIDIHHEOHDQGDWWLPHVUHVWULFWLYHXUEDQVHFWRULWLVQRW
VXUSULVLQJWKDWXUEDQSRWHQWLDOGLGQRWUHGXFHODERUFRHUFLRQ(YHQYLOODJHVORFDWHGQHDU
ODUJHUWRZQVH[SHULHQFHGDQXUEDQSRWHQWLDOWKDWZDVH[WUHPHO\ZHDNE\(XURSHDQ
VWDQGDUGVDQGKHQFHRQHWKDWZDVXQOLNHO\WRLQFUHDVHHLWKHUWKHSULFHRIWKHODQGORUG
JRRGZKLFKPLJKWKDYHLQFUHDVHGODERUFRHUFLRQRUWKHRXWVLGHRSWLRQZDJHZKLFK
PLJKWKDYHUHGXFHGFRHUFLRQ,QVWHDGWKHDPRXQWRIFRHUFHGODERUH[WUDFWHGIURP
%RKHPLDQVHUIVZDVYLUWXDOO\XQDIIHFWHGE\YDULDWLRQVLQXUEDQSRWHQWLDOUHVXOWLQJIURP
WKHIDFWWKDWWRZQVZHUHVRZHDNWKDWWKH\RIIHUHGIHZRSSRUWXQLWLHVWRHLWKHUORUGVRU
VHUIV)HZDQGIHHEOHWRZQVDOVRLPSOLHGDZHDNRXWVLGHRSWLRQHIIHFWIRUWKHODQGODERU


UDWLRZKLFKLVFRQVLVWHQWZLWKRXUILQGLQJWKDWWKHQHWHIIHFWRIWKHODQGODERUUDWLRRQ
FRHUFLRQZDVDOZD\VSRVLWLYH
2XUUHVXOWVVKRZWKDWIDFWRUSURSRUWLRQVFRQWULEXWHGVLJQLILFDQWO\WRODERU
FRHUFLRQXQGHUVHUIGRPDQGWKXVWKDWLQVWLWXWLRQVDUHDWOHDVWWRVRPHH[WHQWLQIOXHQFHG
E\HFRQRPLFIXQGDPHQWDOV6HUIGRPLVDUJXDEO\WKHPRVWLPSRUWDQWODERUFRHUFLRQ
LQVWLWXWLRQHYHUREVHUYHGDVIDUDVORQJWHUPJURZWKHIIHFWVDUHFRQFHUQHG%XWHFRQRPLF
KLVWRULDQVVLQFH%UHQQHUKDYHWHQGHGWRGLVPLVVIDFWRUSURSRUWLRQVDVDQLQIOXHQFH
RQLW%HFDXVHWKHVDPHLQFUHDVHLQODQGODERUUDWLRVDIWHUWKH%ODFN'HDWKZDVIROORZHG
E\DGHFOLQHRIVHUIGRPLQVRPHVRFLHWLHVDQGDQLQWHQVLILFDWLRQLQRWKHUVIDFWRU
SURSRUWLRQVZHUHWKRXJKWWRH[HUFLVHQRLPSDFW6HUIGRPLWZDVEHOLHYHGDURVHIURP
FODVVVWUXJJOHUR\DOVWUHQJWKXUEDQSRZHURURWKHUVRFLHW\VSHFLILFYDULDEOHV2XU
ILQGLQJVE\FRQWUDVWVKRZWKDWZKHQVXFKYDULDEOHVDUHKHOGFRQVWDQWE\FDUU\LQJRXWDQ
DQDO\VLVLQVLGHDSDUWLFXODUVRFLHW\IDFWRUSURSRUWLRQVGLGLQGHHGDIIHFWVHUIGRP
$OWKRXJKSROLWLFDOHFRQRP\YDULDEOHVZHUHXQTXHVWLRQDEO\LPSRUWDQWLQH[SODLQLQJ
GLIIHUHQFHVLQVHUIGRPDFURVVFRXQWULHVRXUILQGLQJVVKRZWKDW'RPDUZDVULJKWLQ
K\SRWKHVL]LQJWKDWWKHODQGODERUUDWLRDOVRSOD\HGDQH[SODQDWRU\UROH3ROLWLFDOHFRQRP\
YDULDEOHVLQIOXHQFHGZKHWKHUODQGORUGVZHUHHQWLWOHGWRFRHUFHODERUEXWWKHGHJUHHWR
ZKLFKWKH\H[HUFLVHGWKLVHQWLWOHPHQWGHSHQGHGRQWKHODQGODERUUDWLR,QWXUQWKLVKDG
WKHSRWHQWLDOWRLQWHQVLI\WKHLULQFHQWLYHVWRSXVKIRUVXFKHQWLWOHPHQWVWREHFUHDWHG
PDLQWDLQHGDQGVWUHQJWKHQHG)DFWRUSURSRUWLRQVLQJHQHUDODQGWKH'RPDUHIIHFWLQ
SDUWLFXODUDUHWKHUHIRUHSDUWRIWKHH[SODQDWLRQIRUVHUIGRPDVDEURDGHULQVWLWLWXWLRQDO
V\VWHP(FRQRPLFIXQGDPHQWDOVRXUILQGLQJVVXJJHVWFDQLQIOXHQFHLQVWLWXWLRQV
&RQFOXVLRQ
7RWKHEHVWRIRXUNQRZOHGJHWKLVSDSHUSURYLGHVWKHILUVWTXDQWLWDWLYH
PXOWLYDULDWHDQDO\VLVRIWKHGHWHUPLQDQWVRIODERUFRHUFLRQXQGHUVHUIGRP%\DQDO\]LQJD
VSHFLILFVRFLHW\ZHKROGFRQVWDQWSROLWLFDOHFRQRP\YDULDEOHVDQGFRQWUROIRURWKHU
FKDUDFWHULVWLFVRIVHUIYLOODJHVERWKRIZKLFKPD\KDYHREVFXUHGWKHLPSDFWRIIDFWRU
SURSRUWLRQVLQSUHYLRXVVWXGLHV2XUHFRQRPHWULFDQDO\VLVRIDQHQWLUHVHUIHFRQRP\


VKRZVWKDWWKHQHWHIIHFWRIDKLJKHUODQGODERUUDWLRZDVWRLQFUHDVHODERUFRHUFLRQ7KH
HIIHFWGLVSOD\VWZRDGGLWLRQDOIHDWXUHVERWKDULVLQJIURPWKHWHFKQRORJ\RIFRHUFLRQ
XQGHUVHUIGRPWKHHIIHFWRIWKHODQGODERUUDWLRZDVPXFKODUJHUIRUKXPDQDQLPDOWKDQ
IRUKXPDQRQO\ODERUDQGLWGHFOLQHGDVWKHODQGODERUUDWLRURVH,QWHUPVRIWKH
$FHPRJOXDQG:ROLW]N\IUDPHZRUNWKH'RPDUHIIHFWZKHUHE\KLJKODQGODERU
UDWLRVLQFUHDVHGFRHUFHGODERUE\LQFUHDVLQJWKHSULFHRIODQGORUGRXWSXWRXWZHLJKHGDQ\
FRXQWHUYDLOLQJRXWVLGHRSWLRQHIIHFWZKHUHE\KLJKODQGODERUUDWLRVPLJKWKDYHUHGXFHG
FRHUFLRQE\LPSURYLQJVHUIV¶ZDJHVLQRXWVLGHDFWLYLWLHVHJLQWRZQV
$VIDUDVWKHHIIHFWRIWRZQVWKHPVHOYHVLVFRQFHUQHGDQLPSOLFDWLRQRIWKHPRGHO
RI$FHPRJOXDQG:ROLW]N\LVWKDWVWURQJWRZQVFRXOGH[HUWFRXQWHUYDLOLQJHIIHFWV
RQFRHUFLRQZHDNHQLQJLWE\LPSURYLQJVHUIV¶RXWVLGHRSWLRQVDVLQZHVWHUQ(XURSHRU
VWUHQJWKHQLQJLWE\LPSURYLQJWKHSULFHVODQGORUGVJRWIRUWKHLURXWSXW,Q%RKHPLDRXU
HFRQRPHWULFUHVXOWVVKRZWKDWXUEDQSRWHQWLDOH[HUFLVHGOLWWOHVWDWLVWLFDOO\RUHFRQRPLFDOO\
VLJQLILFDQWHIIHFWRQODERUFRHUFLRQ2QO\IRUUR\DOWRZQVZDVWKHUHDQHIIHFWWKDWZDV
XVXDOO\VWDWLVWLFDOO\VLJQLILFDQWIRUERWKPHDVXUHVRIFRHUFLRQRQHW\SHRIVHLJQHXULDO
WRZQDOVRH[HUFLVHGDVLJQLILFDQWHIIHFWDOWKRXJKRQO\RQKXPDQDQLPDOFRHUFHGODERU
$OOVLJQLILFDQWXUEDQHIIHFWVZHUHSRVLWLYHVXJJHVWLQJWRZQVFUHDWHGJUHDWHURSSRUWXQLWLHV
IRUORUGVWKDQVHUIVEXWPRVWZHUHVRVPDOODVWRKDYHQRHFRQRPLFVLJQLILFDQFH,Q
WKHRU\WRZQV¶ODFNRILPSDFWRQODERUFRHUFLRQPLJKWUHIOHFWELJHIIHFWVRQERWKVHUIV¶
RXWVLGHZDJHVDQGWKHSULFHVRIODQGORUGV¶JRRGVZLWKWKHWZRHIIHFWVFDQFHOOLQJHDFK
RWKHURXW%XWHYLGHQFHRQWKHXUEDQVHFWRULQ%RKHPLDDQGRWKHUSDUWVRIHDVWHUQFHQWUDO
(XURSHPDNHVLWPRUHOLNHO\WKDWLWZDVEHFDXVHWRZQVLQVHUIVRFLHWLHVZHUHWRRIHZDQG
ZHDNWRKDYHDQ\VHULRXVLPSDFWRQVHUIGRPZKHWKHUE\LQFUHDVLQJVHUIV¶ZDJHVRUWKH
SULFHVRIODQGORUGV¶RXWSXW
$ILQDOLPSOLFDWLRQRIRXUUHVXOWVLVWKDWIDFWRUSURSRUWLRQVDIIHFWLQVWLWXWLRQV
(YHQWKRXJKSROLWLFDOHFRQRP\DQGDQXPEHURIRWKHUYDULDEOHVLQIOXHQFHGWKHH[WUDFWLRQ
RIFRHUFHGODERUIURPVHUIVWKHODQGODERUUDWLRDOVRDIIHFWHGVHUIGRPDVDEURDGHU
LQVWLWXWLRQDOV\VWHP7KLVLQWXUQLPSOLHVWKDWHFRQRPLFIXQGDPHQWDOVKHOSVKDSH
LQVWLWXWLRQV 
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FDVHVZHDOORFDWHWKHDJJUHJDWHQXPEHURIGD\VRIFRHUFHGODERUDFURVVWKHGLIIHUHQW
FRHUFHGODERUFDWHJRULHVWKDWZHUHSUHVHQWLQWKDWSDUWLFXODUYLOODJHDFFRUGLQJWRWKH
QXPEHURIVHUIVLQHDFKFDWHJRU\,QDIHZYLOODJHVWKHFDGDVWHUGLGQRWUHFRUGWKH
QXPEHURIVHUIVLQDOOFRHUFHGODERUFDWHJRULHVLQWKRVHFDVHVZHDVVXPHWKDWWKHUHZDV
RQHVHUILQHDFKFRHUFHGODERUFDWHJRU\LQYROYLQJDQLPDOODERUWKDWH[LVWHGLQWKDWYLOODJH
DQGWKDWDOORWKHUVHUIVLQWKDWYLOODJHRZHGRQO\KXPDQ³KDQG´ODERUWKLV\LHOGHGD
PLQLPXPFDOFXODWLRQRIWKHDPRXQWRIDQLPDOODERUWKHYLOODJHKDGWRGHOLYHUWRWKH
ODQGORUG:HHVWLPDWHGWKHKXPDQDQLPDOUHJUHVVLRQVLQ7DEOHZLWKDQGZLWKRXWWKHVH
REVHUYDWLRQVDQGLWPDGHQRGLIIHUHQFHWRWKHUHVXOWVGHWDLOVRIWKHVHUHJUHVVLRQVDUH
DYDLODEOHRQUHTXHVW
 
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$SSHQGL[
$OWHUQDWLYH0HDVXUHVRIWKH/DQG/DERU5DWLR
)RUWKHUHDVRQVGLVFXVVHGLQWKHERG\RIWKHSDSHURXUSUHIHUUHGPHDVXUHRIWKH
ODQGODERUUDWLRLVFDOFXODWHGE\GHILQLQJWKHQXPHUDWRULQWHUPVRIWKHWRWDOODQGDUHDRI
WKHYLOODJHFRQVLVWLQJRIDUDEOHFURSJURZLQJODQGSDVWRUDOODQGDQGIRUHVW+RZHYHU
WRWHVWWKHUREXVWQHVVRIRXUUHVXOWVZHDOVRHVWLPDWHRXUUHJUHVVLRQVXVLQJWZRDOWHUQDWLYH
PHDVXUHVRIWKHODQGODERUUDWLR
7KHILUVWGHILQHVWKHQXPHUDWRULQWHUPVRIDUDEOHDQGSDVWRUDOODQGRQO\
H[FOXGLQJIRUHVW7KLVLVPRWLYDWHGE\WKHFRQVLGHUDWLRQWKDWWKHGLVSURSRUWLRQDWHH[WHQW
RIIRUHVWODQGLQPRUHPRXQWDLQRXVSDUWVRI%RKHPLDPLJKWGLVWRUWWKHUHVXOWVDQGWKDW
ZHVKRXOGIRFXVVROHO\RQDJULFXOWXUDOODQGWKHDUDEOHODQGXVHGIRUFXOWLYDWLQJFURSV
SOXVWKHSDVWRUDOODQGXVHGIRUUDLVLQJOLYHVWRFN7KHUHVXOWVRIHVWLPDWLQJWKHUHJUHVVLRQV
LQ7DEOHXVLQJWKLVGHILQLWLRQRIWKHODQGODERUUDWLRDUHVKRZQLQ7DEOH$
2XUVHFRQGDSSURDFKLVWRGHILQHWKHQXPHUDWRUVROHO\LQWHUPVRIDUDEOHILHOGV
LHODQGXVHGWRFXOWLYDWHFURSV$UDEOHFXOWLYDWLRQZDVWKHPRVWLPSRUWDQWOLYHOLKRRG
VRXUFHLQHDUO\PRGHUQ(XURSHDQUXUDOHFRQRPLHVDQGDV7DEOHVKRZVDUDEOHILHOGV
FRPSULVHGWKHPDMRULW\RIODQGLQ%RKHPLDQYLOODJHVLQ7KLVGHILQLWLRQGHDOVZLWK
WKHSRVVLELOLW\WKDWWKHGLVSURSRUWLRQDWHVL]HRISDVWXUHVDQGIRUHVWVLQPRUHOLJKWO\VHWWOHG
SDUWVRI%RKHPLDPLJKWGLVWRUWWKHUHVXOWV7KHUHJUHVVLRQUHVXOWVIRUWKLVPHDVXUHRIWKH
ODQGODERUUDWLRDUHVKRZQLQ7DEOH$
5HJDUGOHVVRIKRZWKHODQGODERUUDWLRLVPHDVXUHGLWKDVDQHIIHFWRQERWK
PHDVXUHVRIFRHUFHGODERUZKLFKLVSRVLWLYHDQGVWDWLVWLFDOO\VLJQLILFDQWDWFRQYHQWLRQDO
OHYHOVDFFRUGLQJWRDOOWKUHHHVWLPDWLRQDSSURDFKHVWZRSDUW5(7RELWDQG2/67KH
QHJOLJLEOHLPSDFWRIXVLQJDOWHUQDWLYHPHDVXUHVRIWKHODQGODERUUDWLRFDQEHVHHQLQ
)LJXUH$ZKLFKJUDSKVWKHHODVWLFLWLHVRIFRHUFHGODERUZLWKUHVSHFWWRDOOWKUHH
PHDVXUHVRIWKHODQGODERUUDWLREDVHGRQWKHWZRSDUWHVWLPDWHVLQ7DEOHV$DQG$
)RUDOOPHDVXUHVRIWKHODQGODERUUDWLRWKHFXUYHVORSHVGRZQZDUGVZLWKPXFKODUJHU
HODVWLFLWLHVDQGVOLJKWO\PRUHFXUYDWXUHLQWKHFDVHRIKXPDQDQLPDOFRHUFHGODERU7KH
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5HJLRQGXPP\YDULDEOHV <(6 <(6 12 <(6 <(6 12
/RUGVKLSW\SHGXPP\YDULDEOHV <(6 <(6 12 <(6 <(6 12
(VWDWHOHYHOPHDQYDOXHVRIUHJUHVVRUV <(6 <(6 12 <(6 <(6 12
5VTXDUHG  
3URSRUWLRQFRUUHFWO\FODVVLILHGLQILUVWSDUW  
5VTXDUHGLQVHFRQGSDUW  
1XPEHURIREVHUYDWLRQV      
1XPEHURIHVWDWHV     ? ? ?
1XPEHURIHVWDWHVILUVWSDUW  
1XPEHURIHVWDWHVVHFRQGSDUW  
Notes: 6WDQGDUGHUURUVDUHLQSDUHQWKHVHVFRQILGHQFHLQWHUYDOVLQEUDFNHWV)RUWZRSDUWDQG2/6ZLWKLQVWDQGDUGHUURUVDUHFOXVWHUHGDWWKHHVWDWHOHYHO)RU5(7RELWVWDQGDUGHUURUVDUHERRWVWUDSSHGZLWKUHVDPSOLQJRYHUHVWDWHV7KHWZRSDUWUHJUHVVLRQ
KDVRQO\REVHUYDWLRQVEHFDXVHZKHQLWZDVHVWLPDWHGWKHVHYHQREVHUYDWLRQVIRURQHSDUWLFXODUORUGVKLSW\SHZHUHGURSSHGVLQFHWKHVHREVHUYDWLRQVSHUIHFWO\SUHGLFWHG]HURFRHUFHGODERULQWKHILUVWVWDJHORJLWUHJUHVVLRQ7KH7RELWUHJUHVVLRQZDV
HVWLPDWHGRQREVHUYDWLRQVEXWPDUJLQDOHIIHFWVFRXOGRQO\EHFDOFXODWHGXVLQJREVHUYDWLRQVEHFDXVHIRURQHREVHUYDWLRQDSUHGLFWHGYDOXHRIWKHGHSHQGHQWYDULDEOHUHTXLUHGWRFDOFXODWHWKHPDUJLQDOHIIHFWVZDVPLVVLQJ7KH2/6UHJUHVVLRQ
KDVMXVWREVHUYDWLRQVEHFDXVHHVWDWHVZLWKRQO\DVLQJOHYLOODJHFDQQRWEHLQFOXGHGLQWKHZLWKLQWUDQVIRUPDWLRQ
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5HJLRQGXPP\YDULDEOHV <(6 <(6 12 <(6 <(6 12
/RUGVKLSW\SHGXPP\YDULDEOHV <(6 <(6 12 <(6 <(6 12
(VWDWHOHYHOPHDQYDOXHVRIUHJUHVVRUV <(6 <(6 12 <(6 <(6 12
5VTXDUHG  
3URSRUWLRQFRUUHFWO\FODVVLILHGLQILUVWSDUW  
5VTXDUHGLQVHFRQGSDUW  
1XPEHURIREVHUYDWLRQV      
1XPEHURIHVWDWHV    
1XPEHURIHVWDWHVILUVWSDUW  
1XPEHURIHVWDWHVVHFRQGSDUW  
Notes: 6WDQGDUGHUURUVDUHLQSDUHQWKHVHVFRQILGHQFHLQWHUYDOVLQEUDFNHWV)RUWZRSDUWDQG2/6ZLWKLQVWDQGDUGHUURUVDUHFOXVWHUHGDWWKHHVWDWHOHYHO)RU5(7RELWVWDQGDUGHUURUVDUHERRWVWUDSSHGZLWKUHVDPSOLQJRYHUHVWDWHV7KHWZRSDUWUHJUHVVLRQ
KDVRQO\REVHUYDWLRQVEHFDXVHZKHQLWZDVHVWLPDWHGWKHVHYHQREVHUYDWLRQVIRURQHSDUWLFXODUORUGVKLSW\SHZHUHGURSSHGVLQFHWKHVHREVHUYDWLRQVSHUIHFWO\SUHGLFWHG]HURFRHUFHGODERULQWKHILUVWVWDJHORJLWUHJUHVVLRQ7KH7RELWUHJUHVVLRQZDV
HVWLPDWHGRQREVHUYDWLRQVEXWPDUJLQDOHIIHFWVFRXOGRQO\EHFDOFXODWHGXVLQJREVHUYDWLRQVEHFDXVHIRURQHREVHUYDWLRQDSUHGLFWHGYDOXHRIWKHGHSHQGHQWYDULDEOHUHTXLUHGWRFDOFXODWHWKHPDUJLQDOHIIHFWVZDVPLVVLQJ7KH2/6UHJUHVVLRQ
KDVMXVWREVHUYDWLRQVEHFDXVHHVWDWHVZLWKRQO\DVLQJOHYLOODJHFDQQRWEHLQFOXGHGLQWKHZLWKLQWUDQVIRUPDWLRQ
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)LJXUH$(ODVWLFLW\RI&RHUFHG/DERUZLWK5HVSHFWWR'LIIHUHQW0HDVXUHVRIWKH/DQG/DERU5DWLR
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KXPDQRQO\DUDEOHSDVWRUDOIRUHVW KXPDQDQLPDODUDEOHSDVWRUDOIRUHVW KXPDQRQO\DUDEOHSDVWRUDO
KXPDQDQLPDODUDEOHSDVWRUDO KXPDQRQO\DUDEOH KXPDQDQLPDODUDEOH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QDUURZHUGHILQLWLRQVRIWKHODQGODERUUDWLRLQWHUPVRIVROHO\DJULFXOWXUDORUVROHO\DUDEOH
ODQGJLYHULVHWRVOLJKWO\KLJKHUHODVWLFLWLHVRIERWKW\SHVRIFRHUFHGODERUZLWKUHVSHFWWR
WKHODQGODERUUDWLRLQWKHIRXUILIWKVRIYLOODJHVZLWKODQGODERUUDWLRVEHORZstrych
SHUKRXVHKROG)RUPRVWYLOODJHVGHILQLQJWKHODQGODERUUDWLRLQWHUPVRISXUHO\
DJULFXOWXUDOLHDUDEOHDQGSDVWRUDOODQGVOLJKWO\LQFUHDVHVWKHHVWLPDWHGHIIHFWRIWKH
ODQGODERUUDWLRRQFRHUFHGODERUDQGGHILQLQJLWLQWHUPVRISXUHO\DUDEOHODQGLQFUHDVHV
LWVOLJKWO\PRUHEXWLQERWKFDVHVWKHLQFUHDVHVDUHVPDOO2XUPDLQUHVXOWWKDWWKHODQG
ODERUUDWLRKDVDSRVLWLYHHIIHFWRQFRHUFHGODERUZKLFKLVVWDWLVWLFDOO\VLJQLILFDQWDQG
HFRQRPLFDOO\QRQWULYLDODFURVVPRVWRIWKHREVHUYHGUDQJHRIODQGODERUUDWLRVLVUREXVW
WRDOWHUQDWLYHGHILQLWLRQVRIWKHODQGODERUUDWLR,IDQ\WKLQJWKHUHIRUHWKHUHVXOWVUHSRUWHG
LQWKHPDLQWH[WEDVHGRQ7DEOHDUHDORZHUERXQGRQWKHSRVLWLYHHIIHFWRIWKHODQG
ODERUUDWLRRQODERUFRHUFLRQIRUDPDMRULW\RIYLOODJHV
7KHHIIHFWRIYLOODJHVL]HRQFRHUFHGODERULVYLUWXDOO\LGHQWLFDODFURVVDOO
PHDVXUHVRIWKHODQGODERUUDWLRDVLVDSSDUHQWIURP)LJXUH$)RUDOOWKUHHPHDVXUHV
YLOODJHVL]HKDVDSRVLWLYHDQGVWDWLVWLFDOO\VLJQLILFDQWHIIHFWRQODERUFRHUFLRQZKLFK
IROORZVDQHDUO\LGHQWLFDOLQYHUWHG8VKDSHDVYLOODJHVL]HLQFUHDVHV2XUILQGLQJVRQWKH
LPSDFWRIYLOODJHVL]HDUHWKXVUREXVWWRDOWHUQDWLYHPHDVXUHVRIWKHODQGODERUUDWLR
7KHDOUHDG\ZHDNHIIHFWVRIWKHXUEDQSRWHQWLDOYDULDEOHVRQFRHUFHGODERUDUHLI
DQ\WKLQJHYHQZHDNHUZLWKDOWHUQDWLYHPHDVXUHVRIWKHODQGODERUUDWLRDV7DEOHV$DQG
$VKRZ)RUKXPDQRQO\FRHUFHGODERUQRWRZQVKDYHDQ\VWDWLVWLFDOO\VLJQLILFDQW
HIIHFWVLQWKHWZRSDUWHVWLPDWLRQUHJDUGOHVVRIKRZWKHODQGODERUUDWLRLVPHDVXUHG
5R\DOWRZQVKDYHDQHIIHFWWKDWLVVWDWLVWLFDOO\VLJQLILFDQWLQWKH2/6DQG5(7RELW
PRGHOVEXWWKHHVWLPDWHGVL]HVRIWKHVHHIIHFWVDUHHYHQPRUHHFRQRPLFDOO\LQVLJQLILFDQW
LQ7DEOHV$DQG$WKDQLQ7DEOH)XOOWRZQVLQVLGHWKHHVWDWHKDYHDQHIIHFWWKDWLVRI
ERUGHUOLQHVWDWLVWLFDOVLJQLILFDQFHLQWKH5(7RELWPRGHORQO\LQ7DEOHVDQG$DQG
ORVHVVWDWLVWLFDOVLJQLILFDQFHDOWRJHWKHULQ7DEOH$LQDOOWKUHHFDVHVWKHHVWLPDWHGHIIHFW
LVVRVPDOODVWREHRIQRFRQFHLYDEOHHFRQRPLFVLJQLILFDQFH1RRWKHUPHDVXUHRIXUEDQ
SRWHQWLDOKDVDVWDWLVWLFDOO\RUHFRQRPLFDOO\VLJQLILFDQWHIIHFWRQKXPDQRQO\FRHUFHG
ODERULQ7DEOH$RU$$OWHUQDWLYHPHDVXUHVRIWKHODQGODERUUDWLRWKXVKDUGO\DOWHU
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)LJXUH$(ODVWLFLW\RI&RHUFHG/DERUZLWK5HVSHFWWR9LOODJH6L]H
&RQWUROOLQJ IRU'LIIHUHQW0HDVXUHVRIWKH/DQG/DERU5DWLR7ZR3DUW(VWLPDWHV%RKHPLD
KXPDQRQO\DUDEOHSDVWRUDOIRUHVW KXPDQDQLPDODUDEOHSDVWRUDOIRUHVW
KXPDQRQO\DUDEOHSDVWRUDO KXPDQDQLPDODUDEOHSDVWRUDO
KXPDQRQO\DUDEOH KXPDQDQLPDODUDEOH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WKHHIIHFWVRIWRZQVRQKXPDQRQO\FRHUFHGODERUEXWVXFKLPSDFWDVWKH\GRKDYHLVWR
GLPLQLVKWKHDOUHDG\PLQRUVWDWLVWLFDODQGHFRQRPLFVLJQLILFDQFHRIXUEDQSRWHQWLDO
)RUKXPDQDQLPDOFRHUFHGODERUWRRDOWHUQDWLYHPHDVXUHVRIWKHODQGODERUUDWLR
ZHDNHQWKHDOUHDG\ZHDNXUEDQHIIHFWV7KUHHW\SHVRIWRZQIXOOWRZQVLQVLGHWKHHVWDWH
DJURWRZQVLQVLGHWKHHVWDWHDQGDJURWRZQVRXWVLGHWKHHVWDWHKDYHQRVWDWLVWLFDOO\RU
HFRQRPLFDOO\VLJQLILFDQWHIIHFWRQKXPDQDQLPDOFRHUFHGODERUXQGHUDQ\GHILQLWLRQRI
WKHODQGODERUUDWLR)RUUR\DOWRZQVWKHWZRSDUWPDUJLQDOHIIHFWLVRIERUGHUOLQH
VWDWLVWLFDOVLJQLILFDQFHLQRXUPDLQVSHFLILFDWLRQLQ7DEOHDQGRIQRQHLQ7DEOHV$DQG
$7KH5(7RELWPDUJLQDOHIIHFWRIUR\DOWRZQVLVVWDWLVWLFDOO\VLJQLILFDQWLQ7DEOHV
DQG$EXWRQO\RIERUGHUOLQHVWDWLVWLFDOVLJQLILFDQFHLQ7DEOH$LWVHVWLPDWHGVL]HLV
VPDOOHULQ7DEOH$WKDQ7DEOHDQGVWLOOVPDOOHULQ7DEOH$7KH2/6FRHIILFLHQWIRU
UR\DOWRZQVLVRIERUGHUOLQHVWDWLVWLFDOVLJQLILFDQFHLQ7DEOHEXWQRWVWDWLVWLFDOO\
VLJQLILFDQWLQ7DEOHV$RU$LWVHVWLPDWHGVL]HLVDOVRVPDOOHUXQGHUWKHQDUURZHU
GHILQLWLRQVRIWKHODQGODERUUDWLR)RUIXOOWRZQVRXWVLGHWKHHVWDWHWKHWZRSDUWPDUJLQDO
HIIHFWLVVWDWLVWLFDOO\VLJQLILFDQWUHJDUGOHVVRIKRZWKHODQGODERUUDWLRLVPHDVXUHGEXWLWV
HVWLPDWHGVL]HLVVPDOOHUXQGHUWKHQDUURZHUGHILQLWLRQV7KH5(7RELWPDUJLQDOHIIHFWRI
IXOOWRZQVRXWVLGHWKHHVWDWHLVVWDWLVWLFDOO\VLJQLILFDQWLQ7DEOHRIERUGHUOLQH
VLJQLILFDQFHLQ7DEOH$DQGQRWVLJQLILFDQWLQ7DEOH$LWVHVWLPDWHGVL]HLVDOVR
VPDOOHUXQGHUQDUURZHUGHILQLWLRQVRIWKHODQGODERUUDWLR$GRSWLQJPRUHUHVWULFWLYH
GHILQLWLRQVRIWKHODQGODERUUDWLRWKXVFRQVLVWHQWO\UHGXFHVWKHZHDNDQGLQPRVWFDVHV
QRQH[LVWHQWHIIHFWVRIWRZQVRQKXPDQDQLPDOODERUFRHUFLRQ
([SORULQJDOWHUQDWLYHPHDVXUHVRIWKHODQGODERUUDWLRWKXVFRQILUPVWKH
UREXVWQHVVRIWKHUHVXOWVLQRXUPDLQVSHFLILFDWLRQ'HILQLQJWKHODQGODERUUDWLRPRUH
QDUURZO\LQWHUPVRIRQO\DJULFXOWXUDORURQO\DUDEOHODQGVOLJKWO\LQFUHDVHVWKHSRVLWLYH
HIIHFWRIWKHODQGODERUUDWLRRQERWKPHDVXUHVRIODERUFRHUFLRQLQGLFDWLQJWKDWRXU
HVWLPDWHVRIWKLVHIIHFWLQ7DEOHVDQGLVDORZHUERXQG1DUURZHUGHILQLWLRQVRIWKH
ODQGODERUUDWLROHDYHWKHHIIHFWRIYLOODJHVL]HXQFKDQJHGDQGIXUWKHUUHGXFHWKH
HFRQRPLFDQGVWDWLVWLFDOVLJQLILFDQFHRIXUEDQSRWHQWLDOFRQILUPLQJRXUILQGLQJWKDW
WRZQVH[HUFLVHYLUWXDOO\QRHIIHFWRQODERUFRHUFLRQ 
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
)UDJPHQWHG/RUGVKLS
$VGLVFXVVHGLQWKHPDLQWH[WDOPRVWRQHTXDUWHUSHUFHQWRIYLOODJHVLQRXU
GDWDVHWOLHLQVHWWOHPHQWVVXEMHFWWRIUDJPHQWHGORUGVKLS7KLVPHDQVWKDWGLIIHUHQWSDUWV
RIWKHVHWWOHPHQWRUVXEVHWVRILQKDELWDQWVZHUHWKHVHUIVRIGLIIHUHQWODQGORUGVZKR
H[WUDFWHGGLIIHUHQWDPRXQWVRIFRHUFHGODERUIURPWKHP
7RFKHFNWKHUREXVWQHVVRIRXUUHVXOWVZLWKUHVSHFWWRWKLVIHDWXUHRI%RKHPLDQ
VHUIGRPZHILUVWFUHDWHDGXPP\YDULDEOHIRUYLOODJHVLQVXFKIHXGDOO\IUDJPHQWHG
VHWWOHPHQWV7DEOH$UHSRUWVWKHUHVXOWVREWDLQHGZKHQWKLVGXPP\YDULDEOHLVDGGHGWR
WKHUHJUHVVLRQV
6LPSO\LQFOXGLQJDGXPP\YDULDEOHIRUYLOODJHVXQGHUIUDJPHQWHGORUGVKLSLQWKLV
ZD\ZKLFKDOORZVWKHLQWHUFHSWRIWKHUHJUHVVLRQHTXDWLRQWRFKDQJHVKRZVWKDWODERU
FRHUFLRQLVORZHULQVXFKYLOODJHV7KHFRHIILFLHQWRQWKHIUDJPHQWHGORUGVKLSGXPP\LV
QHJDWLYHIRUERWKW\SHVRIFRHUFHGODERULQDOOUHJUHVVLRQVLQ7DEOH$,WLVVWDWLVWLFDOO\
VLJQLILFDQWO\GLIIHUHQWIURP]HURDWFRQYHQWLRQDOOHYHOVLQDOOUHJUHVVLRQVH[FHSWIRUWKH
2/6UHJUHVVLRQIRUKXPDQRQO\FRHUFHGODERUZKHUHLWLVVLJQLILFDQWRQO\DWDERUGHUOLQH
OHYHO7KHHIIHFWRIIUDJPHQWHGORUGVKLSLVQRQWULYLDODVVKRZQE\WKHIDFWWKDWWKHWZR
SDUWPDUJLQDOHIIHFWLVIRUKXPDQRQO\FRHUFHGODERUHTXLYDOHQWWRSHUFHQWRI
WKHVDPSOHPHDQDQGIRUKXPDQDQLPDOFRHUFHGODERUHTXLYDOHQWWRSHUFHQW
RIWKHVDPSOHPHDQ
$OORZLQJIUDJPHQWHGORUGVKLSWRVKLIWWKHLQWHUFHSWLQWKHUHJUHVVLRQHTXDWLRQ
LQGXFHVDOPRVWQRFKDQJHLQWKHHIIHFWRIWKHODQGODERUUDWLRRQODERUFRHUFLRQDV
HPHUJHVIURPFRPSDULQJ7DEOH$ZLWKRXUPDLQVSHFLILFDWLRQVLQ7DEOHVDQG$V
)LJXUH$VKRZVWKHWZRSDUWHODVWLFLWLHVRIERWKKXPDQRQO\DQGKXPDQDQLPDOFRHUFHG
ODERUZLWKUHVSHFWWRWKHODQGODERUUDWLRDUHYLUWXDOO\LGHQWLFDOZKHWKHURUQRWWKH
IUDJPHQWHGORUGVKLSGXPP\LVLQFOXGHGLQWKHUHJUHVVLRQV/LNHZLVHDV)LJXUH$
VKRZVFRQWUROOLQJIRUIUDJPHQWHGORUGVKLSH[HUFLVHVDQHJOLJLEOHLPSDFWRQWKHHIIHFWRI
YLOODJHVL]HZLWKDOPRVWLGHQWLFDOWZRSDUWHODVWLFLWLHVDFURVVWKHZKROHUDQJHRIYDOXHV
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/RUGVKLSW\SHGXPP\YDULDEOHV <(6 <(6 12 <(6 <(6 12
(VWDWHOHYHOPHDQYDOXHVRIUHJUHVVRUV <(6 <(6 12 <(6 <(6 12
5VTXDUHG  
3URSRUWLRQFRUUHFWO\FODVVLILHGLQILUVWSDUW  
5VTXDUHGLQVHFRQGSDUW  
1XPEHURIREVHUYDWLRQV      
1XPEHURIHVWDWHV    
1XPEHURIHVWDWHVILUVWSDUW  
1XPEHURIHVWDWHVVHFRQGSDUW  
Notes: 6WDQGDUGHUURUVDUHLQSDUHQWKHVHVFRQILGHQFHLQWHUYDOVLQEUDFNHWV)RUWZRSDUWDQG2/6ZLWKLQVWDQGDUGHUURUVDUHFOXVWHUHGDWWKHHVWDWHOHYHO)RU5(7RELWVWDQGDUGHUURUVDUHERRWVWUDSSHGZLWKUHVDPSOLQJRYHUHVWDWHV7KHWZRSDUWUHJUHVVLRQKDV
RQO\REVHUYDWLRQVEHFDXVHZKHQLWZDVHVWLPDWHGWKHVHYHQREVHUYDWLRQVIRURQHSDUWLFXODUORUGVKLSW\SHZHUHGURSSHGVLQFHWKHVHREVHUYDWLRQVSHUIHFWO\SUHGLFWHG]HURFRHUFHGODERULQWKHILUVWVWDJHORJLWUHJUHVVLRQ7KH7RELWUHJUHVVLRQZDVHVWLPDWHG
RQREVHUYDWLRQVEXWPDUJLQDOHIIHFWVFRXOGRQO\EHFDOFXODWHGXVLQJREVHUYDWLRQVEHFDXVHIRURQHREVHUYDWLRQDSUHGLFWHGYDOXHRIWKHGHSHQGHQWYDULDEOHUHTXLUHGWRFDOFXODWHWKHPDUJLQDOHIIHFWVZDVPLVVLQJ7KH2/6UHJUHVVLRQKDVMXVW
REVHUYDWLRQVEHFDXVHHVWDWHVZLWKRQO\DVLQJOHYLOODJHFDQQRWEHLQFOXGHGLQWKHZLWKLQWUDQVIRUPDWLRQ
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)LJXUH$(ODVWLFLW\RI&RHUFHG/DERUZLWK5HVSHFWWRWKH/DQG/DERU5DWLR
:LWKDQG:LWKRXW)UDJPHQWHG/RUGVKLS'XPP\7ZR3DUW(VWLPDWHV%RKHPLD
KXPDQRQO\ZLWKRXWIUDJPHQWHGORUGVKLS KXPDQDQLPDOZLWKRXWIUDJPHQWHGORUGVKLS
KXPDQRQO\ZLWKIUDJPHQWHGORUGVKLS KXPDQDQLPDOZLWKIUDJPHQWHGORUGVKLS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)LJXUH$(ODVWLFLW\RI&RHUFHG/DERUZLWK5HVSHFWWR9LOODJH6L]H
:LWKDQG:LWKRXW)UDJPHQWHG/RUGVKLS'XPP\7ZR3DUW(VWLPDWHV%RKHPLD
KXPDQRQO\ZLWKRXWIUDJPHQWHGORUGVKLS KXPDQDQLPDOZLWKRXWIUDJPHQWHGORUGVKLS
KXPDQRQO\ZLWKIUDJPHQWHGORUGVKLS KXPDQDQLPDOZLWKIUDJPHQWHGORUGVKLS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$OORZLQJIUDJPHQWHGORUGVKLSWRVKLIWWKHLQWHUFHSWH[HUFLVHVYHU\VOLJKWO\PRUH
LPSDFWRQWKHHIIHFWRIWRZQVRQFRHUFHGODERU±PDLQO\WRZHDNHQLW)RUKXPDQRQO\
FRHUFHGODERUWKHWZRSDUWHVWLPDWLRQVKRZVQRVWDWLVWLFDOO\VLJQLILFDQWHIIHFWRIDQ\W\SH
RIWRZQZKHWKHURUQRWIUDJPHQWHGORUGVKLSLVFRQWUROOHGIRU7KH5(7RELWPDUJLQDO
HIIHFWRIIXOOWRZQVLQVLGHWKHHVWDWHLVVWDWLVWLFDOO\VLJQLILFDQWDWDERUGHUOLQHOHYHOLQRXU
PDLQVSHFLILFDWLRQLQ7DEOHEXWLVQRORQJHUVLJQLILFDQWLQ7DEOH$:HDOUHDG\QRWHG
WKDWWKHHIIHFWRIWKLVYDULDEOHLVQRWVWDWLVWLFDOO\VLJQLILFDQWLQ7DEOH$VXJJHVWLQJWKDW
OLWWOHZHLJKWVKRXOGEHSODFHGRQLWVERUGHUOLQHVWDWLVWLFDOVLJQLILFDQFHLQ7DEOHVDQG$
)RUKXPDQDQLPDOFRHUFHGODERUIXOOWRZQVRXWVLGHWKHHVWDWHKDYHVWDWLVWLFDOO\
VLJQLILFDQWHIIHFWVLQWKHWZRSDUWUHJUHVVLRQVLQERWK7DEOHDQG7DEOH$%XWLQWKH
5(7RELWUHJUHVVLRQWKHFRHIILFLHQWRQWKLVYDULDEOHWKDWLVVWDWLVWLFDOO\VLJQLILFDQWDW
FRQYHQWLRQDOOHYHOVLQ7DEOHLVVLJQLILFDQWRQO\DWDERUGHUOLQHOHYHOLQ7DEOH$LWLV
DOVRRIERUGHUOLQHVWDWLVWLFDOVLJQLILFDQFHLQ7DEOH$DQGQRWVWDWLVWLFDOO\VLJQLILFDQWLQ
7DEOH$VRLWVVWDWLVWLFDOVLJQLILFDQFHLQRXUPDLQVSHFLILFDWLRQLQ7DEOHLVQRWUREXVW
WRWKHVHDOWHUQDWLYHVSHFLILFDWLRQV$OORWKHUXUEDQHIIHFWVRQERWKW\SHVRIFRHUFHGODERU
DUHQHDUO\LGHQWLFDOEHWZHHQ7DEOHDQG7DEOH$LQDOOFDVHVWKH\DUHQRWHFRQRPLFDOO\
VLJQLILFDQW
7RWHVWZKHWKHUIUDJPHQWHGORUGVKLSDIIHFWHGWKHFRHIILFLHQWVRIWKHUHJUHVVRUVDV
ZHOODVWKHLQWHUFHSWRIWKHUHJUHVVLRQHTXDWLRQZHHVWLPDWHDOOUHJUHVVLRQVH[FOXGLQJ
YLOODJHVLQVHWWOHPHQWVXQGHUIUDJPHQWHGORUGVKLS7KHUHVXOWVDUHUHSRUWHGLQ7DEOH$
)LJXUHV$$JUDSKWKHHODVWLFLWLHVLPSOLHGE\WKHUHVXOWVLQ7DEOH$DORQJVLGHWKRVH
LPSOLHGE\RXUPDLQVSHFLILFDWLRQVLQ7DEOHVDQG
7KHHODVWLFLWLHVRIFRHUFHGODERUZLWKUHVSHFWWRWKHODQGODERUUDWLRDUHKDUGO\
DIIHFWHGE\GURSSLQJWKHYLOODJHVXQGHUIUDJPHQWHGORUGVKLSLQWKHWZRSDUWDQG5(7RELW
UHJUHVVLRQVDV)LJXUHV$DQG$VKRZ7KHRQO\GLIIHUHQFHIRUWKHVHWZRQRQOLQHDU
PRGHOVLVWKDWWKHFXUYHH[FOXGLQJYLOODJHVXQGHUIUDJPHQWHGORUGVKLSVORSHVGRZQZDUGV
VOLJKWO\PRUHVWHHSO\DVWKHODQGODERUUDWLRLQFUHDVHVWKDQGRHVWKHFXUYHLQFOXGLQJVXFK
YLOODJHV7KHLQYHUWHG8VKDSHRIWKH5(7RELWHODVWLFLWLHVFXUYHLQ)LJXUH$DSSHDUV
ERWKZLWKDQGZLWKRXWWKHYLOODJHVXQGHUIUDJPHQWHGORUGVKLSDQGLVWKXVUREXVWWRWKH
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5HJUHVVLRQV([FOXGLQJ9LOODJHVLQ6HWWOHPHQWVXQGHU)UDJPHQWHG/RUGVKLS
9DULDEOHV +XPDQ2QO\/DERU +XPDQ$QLPDO/DERU
7ZRSDUW 5(7RELW 2/6ZLWKLQ 7ZRSDUW 5(7RELW 2/6ZLWKLQ
PDUJLQDOHIIHFWV PDUJLQDOHIIHFWV FRHIILFLHQWV PDUJLQDOHIIHFWV PDUJLQDOHIIHFWV FRHIILFLHQWV
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5HJLRQGXPP\YDULDEOHV <(6 <(6 12 <(6 <(6 12
/RUGVKLSW\SHGXPP\YDULDEOHV <(6 <(6 12 <(6 <(6 12
(VWDWHOHYHOPHDQYDOXHVRIUHJUHVVRUV <(6 <(6 12 <(6 <(6 12
5VTXDUHG  
3URSRUWLRQFRUUHFWO\FODVVLILHGLQILUVWSDUW  
5VTXDUHGLQVHFRQGSDUW  
1XPEHURIREVHUYDWLRQV      
1XPEHURIHVWDWHV    
1XPEHURIHVWDWHVILUVWSDUW  
1XPEHURIHVWDWHVVHFRQGSDUW  
Notes: 6WDQGDUGHUURUVDUHLQSDUHQWKHVHVFRQILGHQFHLQWHUYDOVLQEUDFNHWV)RUWZRSDUWDQG2/6ZLWKLQVWDQGDUGHUURUVDUHFOXVWHUHGDWWKHHVWDWHOHYHO)RU5(7RELWVWDQGDUGHUURUVDUHERRWVWUDSSHGZLWKUHVDPSOLQJ
RYHUHVWDWHV7KH2/6UHJUHVVLRQKDVMXVWREVHUYDWLRQVEHFDXVHHVWDWHVZLWKRQO\DVLQJOHYLOODJHFDQQRWEHLQFOXGHGLQWKHZLWKLQWUDQVIRUPDWLRQ
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FKDQJHLQVDPSOHVL]H)RUWKH2/6UHJUHVVLRQVWKHWZRFXUYHVIROORZDVLPLODU
GRZQZDUGWUDMHFWRU\EXWWKHFXUYHH[FOXGLQJYLOODJHVXQGHUIUDJPHQWHGORUGVKLSVWDUWVDW
DKLJKHUHODVWLFLW\DQGIDOOVPRUHVWHHSO\)RUWKHUHDVRQVGLVFXVVHGLQWKHPDLQWH[WWKH
WZRSDUWPRGHOLVRXUSUHIHUUHGRQHWKHVLPLODULW\RIWKHWZRSDUWHODVWLFLW\FXUYHVZLWK
DQGZLWKRXWWKHYLOODJHVXQGHUIUDJPHQWHGORUGVKLSFRQILUPVWKDWWKHUHVXOWVRIRXUEDVLF
VSHFLILFDWLRQDUHUREXVWWRWKHIUDJPHQWHGORUGVKLSIHDWXUHRI%RKHPLDQVHUIGRP
'URSSLQJWKHYLOODJHVXQGHUIUDJPHQWHGORUGVKLSKDVOLWWOHLPSDFWRQWKHHIIHFWVRI
RWKHUUHJUHVVLRQYDULDEOHV$V)LJXUHV$DQG$VKRZWKHHODVWLFLWLHVRIFRHUFHGODERU
ZLWKUHVSHFWWRYLOODJHVL]HDUHYLUWXDOO\LGHQWLFDOUHJDUGOHVVRIZKHWKHUWKHUHJUHVVLRQV
LQFOXGHRUH[FOXGHWKHYLOODJHVXQGHUIUDJPHQWHGORUGVKLS([FOXGLQJWKRVHYLOODJHVDOVR
KDVYLUWXDOO\QRLPSDFWRQWKHXUEDQYDULDEOHVLIDQ\WKLQJLWZHDNHQVWKHLUDOUHDG\IHHEOH
VWDWLVWLFDODQGHFRQRPLFVLJQLILFDQFH
7KHVHUHVXOWVRIIHUIXUWKHUUHDVVXUDQFHWKDWWKHUHVXOWVLQRXUPDLQVSHFLILFDWLRQ
DUHXQDIIHFWHGE\WKHIDFWWKDWRQHTXDUWHURIRXUYLOODJHVDUHORFDWHGLQVHWWOHPHQWVXQGHU
IUDJPHQWHGORUGVKLS
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:LWKDQG:LWKRXW9LOODJHV8QGHU)UDJPHQWHG/RUGVKLS%RKHPLD
7ZRSDUWKXPDQRQO\ZLWK 7ZRSDUWKXPDQRQO\ZLWKRXW 2/6KXPDQRQO\ZLWK
2/6KXPDQRQO\ZLWKRXW 5(7RELWKXPDQRQO\ZLWK 5(7RELWKXPDQRQO\ZLWKRXW
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+XPDQ$QLPDO&RHUFHG/DERU(ODVWLFLW\ZLWK5HVSHFWWR/DQG/DERU5DWLR
:LWKDQG:LWKRXW9LOODJHV8QGHU)UDJPHQWHG/RUGVKLS%RKHPLD
7ZRSDUWKXPDQDQLPDOZLWK 7ZRSDUWKXPDQDQLPDOZLWKRXW 2/6KXPDQDQLPDOZLWK
2/6KXPDQDQLPDOZLWKRXW 5(7RELWKXPDQDQLPDOZLWK 5(7RELWKXPDQDQLPDOZLWKRXW
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+XPDQ2QO\&RHUFHG/DERU(ODVWLFLW\ZLWK5HVSHFWWR9LOODJH6L]H
:LWKDQG:LWKRXW9LOODJHV8QGHU)UDJPHQWHG/RUGVKLS%RKHPLD
7ZRSDUWKXPDQRQO\ZLWK 7ZRSDUWKXPDQRQO\ZLWKRXW 2/6KXPDQRQO\ZLWK
2/6KXPDQRQO\ZLWKRXW 5(7RELWKXPDQRQO\ZLWK
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:LWKDQG:LWKRXW9LOODJHV8QGHU)UDJPHQWHG/RUGVKLS%RKHPLD
7ZRSDUWKXPDQDQLPDOZLWK 7ZRSDUWKXPDQDQLPDOZLWKRXW 2/6KXPDQDQLPDOZLWK
2/6KXPDQDQLPDOZLWKRXW 5(7RELWKXPDQDQLPDOZLWK 5(7RELWKXPDQDQLPDOZLWKRXW
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$SSHQGL[
(VWLPDWLQJWKH7ZR3DUWDQG7RELW5HJUHVVLRQVRQWKH2/66DPSOH
7KHVDPSOHRIYLOODJHVWKDWFDQEHDQDO\]HGGLIIHUVEHWZHHQWKH2/6UHJUHVVLRQV
ZKLFKXVHRQO\REVHUYDWLRQVDQGWKHQRQOLQHDUWZRSDUWDQG5(7RELW
UHJUHVVLRQVZKLFKXVHDQGREVHUYDWLRQVUHVSHFWLYHO\7KHGLIIHUHQFHLQ
VDPSOHVL]HDULVHVIURPWKHIDFWWKDWWKHZLWKLQWUDQVIRUPDWLRQXVHGLQWKH2/6
UHJUHVVLRQVFDQQRWEHDSSOLHGWRHVWDWHVFRQWDLQLQJMXVWDVLQJOHYLOODJHUHVXOWLQJLQWKH
ORVVRIYLOODJHVLQVLQJOHYLOODJHHVWDWHVIURPWKHWRWDORIYLOODJHVZKRVH
FRHUFHGODERULVUHFRUGHG:KHQWKHWZRSDUWPRGHOLVHVWLPDWHGWKHREVHUYDWLRQVIRU
RQHSDUWLFXODUORUGVKLSW\SHDUHGURSSHGEHFDXVHWKHVHREVHUYDWLRQVSHUIHFWO\SUHGLFW]HUR
FRHUFHGODERXULQWKHILUVWVWDJHORJLWUHJUHVVLRQZLWKWKHUHVXOWWKDWREVHUYDWLRQV
DUHXVHGLQWKHWZRSDUWPRGHO
7RFKHFNIRUWKHHIIHFWRIWKHGLIIHUHQFHLQVDPSOHVL]HRQWKHGLIIHUHQFHEHWZHHQ
WKHQRQOLQHDUDQGWKH2/6DQDO\VHVZHHVWLPDWHWKHWZRSDUWDQGWKH5(7RELW
UHJUHVVLRQVRQWKHVDPSOHRIREVHUYDWLRQVXVHGIRUWKH2/6UHJUHVVLRQV7DEOH$
UHSRUWVWKHUHVXOWVDQG)LJXUHV$DQG$JUDSKWKHHODVWLFLWLHVZLWKUHJDUGWRWKHODQG
ODERUUDWLRDQGYLOODJHVL]HUHVSHFWLYHO\
:KHQWKHWZRSDUWDQG5(7RELWUHJUHVVLRQVDUHHVWLPDWHGRQWKHVPDOOHU2/6
VDPSOHWKH\JHQHUDWHHVWLPDWHVRIWKHHODVWLFLW\RIODERUFRHUFLRQZLWKUHVSHFWWRWKH
ODQGODERUUDWLRZKLFKDUHHYHQPRUHGLIIHUHQWIURPWKH2/6HVWLPDWHVWKDQZKHQWKH
QRQOLQHDUUHJUHVVLRQVDUHHVWLPDWHGRQWKHODUJHUVDPSOH$VFDQEHVHHQE\FRPSDULQJ
)LJXUHZLWK)LJXUH$WKLVDSSOLHVERWKWRKXPDQRQO\DQGWRKXPDQDQLPDOFRHUFHG
ODERU7KDWLVWKHGLIIHUHQFHEHWZHHQWKHQRQOLQHDUDQGWKH2/6HVWLPDWHVLVDFFHQWXDWHG
ZKHQWKHQRQOLQHDUPRGHOVDUHHVWLPDWHGRQWKH2/6VDPSOH)LJXUH$DOVRVKRZVWKDW
WKHHODVWLFLWLHVRIKXPDQDQLPDOFRHUFHGODERUZLWKWKHODQGODERUUDWLRIROORZDQ
LQYHUWHG8VKDSHDFFRUGLQJWRWKH5(7RELWDQDO\VHVRQERWKWKHODUJHUDQGWKHVPDOOHU
VDPSOHFRQILUPLQJWKDWWKHVKDSHRIWKLVFXUYHLVQRWFDXVHGE\WKHGLIIHUHQFHLQWKH
VDPSOHVDQDO\]HG
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)RUWKHRWKHUUHJUHVVLRQYDULDEOHVE\FRQWUDVWWKHUHLVYLUWXDOO\QRGLIIHUHQFH
EHWZHHQWKHWZRSDUWDQG5(7RELWHVWLPDWHVJHQHUDWHGRQWKHIXOOVDPSOHDQGWKRVH
JHQHUDWHGRQWKH2/6VDPSOH$QDO\]LQJWKHVPDOOHUVDPSOHGRHVQRWDFFHQWXDWHWKHJDS
EHWZHHQWKHQRQOLQHDUDQGWKH2/6HVWLPDWHVRIWKHHODVWLFLW\RIFRHUFHGODERUZLWK
UHVSHFWWRYLOODJHVL]HDV)LJXUH$VKRZV6LPLODUO\HVWLPDWLQJWKHWZRSDUWDQG5(
7RELWPRGHOVRQWKHVPDOOHUVDPSOHGRHVQRWJLYHULVHWRDQ\GLIIHUHQFHVZRUWKQRWLQJLQ
WKHHVWLPDWHVRIDQ\RIWKHXUEDQHIIHFWVRQFRHUFHGODERUDVFDQEHVHHQE\FRPSDULQJ
7DEOH$ZLWKWKHPDLQVSHFLILFDWLRQLQ7DEOH0RVWRIWKHDOUHDG\IHHEOHXUEDQHIIHFWV
DUHHYHQZHDNHUZKHQWKHQRQOLQHDUPRGHOVDUHHVWLPDWHGRQWKHVPDOOHU2/6VDPSOH
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9DULDEOHV +XPDQ2QO\/DERU +XPDQ$QLPDO/DERU
7ZRSDUW 5(7RELW 2/6ZLWKLQ 7ZRSDUW 5(7RELW 2/6ZLWKLQ
PDUJLQDOHIIHFWV PDUJLQDOHIIHFWV FRHIILFLHQWV PDUJLQDOHIIHFWV PDUJLQDOHIIHFWV FRHIILFLHQWV
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5HJLRQGXPP\YDULDEOHV <(6 <(6 12 <(6 <(6 12
/RUGVKLSW\SHGXPP\YDULDEOHV <(6 <(6 12 <(6 <(6 12
(VWDWHOHYHOPHDQYDOXHVRIUHJUHVVRUV <(6 <(6 12 <(6 <(6 12
5VTXDUHG  
3URSRUWLRQFRUUHFWO\FODVVLILHGLQILUVWSDUW  
5VTXDUHGLQVHFRQGSDUW  
1XPEHURIREVHUYDWLRQV      
1XPEHURIHVWDWHV    
1XPEHURIHVWDWHVILUVWSDUW  
1XPEHURIHVWDWHVVHFRQGSDUW  
Notes: 6WDQGDUGHUURUVDUHLQSDUHQWKHVHVFRQILGHQFHLQWHUYDOVLQEUDFNHWV)RUWZRSDUWDQG2/6ZLWKLQVWDQGDUGHUURUVDUHFOXVWHUHGDWWKHHVWDWHOHYHO)RU5(7RELWVWDQGDUGHUURUVDUHERRWVWUDSSHGZLWKUHVDPSOLQJRYHUHVWDWHV7KHWZRSDUW
UHJUHVVLRQKDVRQO\REVHUYDWLRQVEHFDXVHZKHQLWZDVHVWLPDWHGREVHUYDWLRQVIRUVHYHUDOORUGVKLSW\SHVZHUHGURSSHGVLQFHWKH\SHUIHFWO\SUHGLFWHGWKHRXWFRPHLQWKHILUVWVWDJHORJLWUHJUHVVLRQ
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,QWHUDFWLRQVEHWZHHQWKH/DQG/DERU5DWLRDQG8UEDQ3RWHQWLDO
$VGLVFXVVHGLQWKHPDLQWH[WRXULQLWLDOUHJUHVVLRQVLQFOXGHGLQWHUDFWLRQWHUPV
EHWZHHQWKHODQGODERUUDWLRDQGWKHXUEDQSRWHQWLDOYDULDEOHVLQRUGHUWRH[SORUHZKHWKHU
WKHLPSDFWRIXUEDQSRWHQWLDORQODERUFRHUFLRQGHSHQGVRQWKHODQGODERUUDWLRLQWKH
YLOODJHRUWKHLPSDFWRIWKHODQGODERUUDWLRLQWKHYLOODJHGHSHQGVRQWKHXUEDQSRWHQWLDO
DYDLODEOHWRVHUIVLQWKDWYLOODJH
)RUKXPDQRQO\FRHUFHGODERUQRQHRIWKHFRHIILFLHQWVRQWKHLQWHUDFWLRQWHUPVLV
VLJQLILFDQWO\GLIIHUHQWIURP]HURDWFRQYHQWLRQDOOHYHOV)RUKXPDQDQLPDOFRHUFHGODERU
KRZHYHUWZRRIWKHLQWHUDFWLRQWHUPVDUHVLJQLILFDQWO\GLIIHUHQWIURP]HURLQWKHWZRSDUW
UHJUHVVLRQVDQGRQHLQWKH5(7RELWUHJUHVVLRQV
7DEOH$UHSRUWVWKHVHUHVXOWVDORQJVLGHWKHUHJUHVVLRQVZLWKRXWWKHLQWHUDFWLRQ
WHUPVIURPRXUPDLQVSHFLILFDWLRQLQ7DEOH,QWKHWZRSDUWUHJUHVVLRQEXWQRWWKH5(
7RELWRQHWKHLQWHUDFWLRQWHUPZLWKIXOOWRZQVRXWVLGHWKHHVWDWHLVVWDWLVWLFDOO\
VLJQLILFDQWLQERWKWKHWZRSDUWDQGWKH5(7RELWUHJUHVVLRQVWKHLQWHUDFWLRQWHUPZLWK
UR\DOWRZQVLVVWDWLVWLFDOO\VLJQLILFDQW+RZHYHULQDOOFDVHVWKHVL]HRIWKHPDUJLQDO
HIIHFWVLVYHU\VPDOO)XUWKHUPRUHWKHLQFOXVLRQRIWKHLQWHUDFWLRQWHUPVKDVYLUWXDOO\QR
LPSDFWRQWKHHODVWLFLWLHVRIKXPDQDQLPDOFRHUFHGODERUZLWKUHVSHFWWRWKHODQGODERU
UDWLRLQ)LJXUH$RUZLWKUHVSHFWWRYLOODJHVL]HLQ)LJXUH$(YHQWKHLQWHUDFWLRQ
WHUPVWKDWDUHVWDWLVWLFDOO\VLJQLILFDQWWKHUHIRUHDUHQRWHFRQRPLFDOO\VLJQLILFDQW
,QFOXGLQJWKHLQWHUDFWLRQWHUPVGRHVQRWJLYHULVHWRDQ\GLIIHUHQFHVZRUWKQRWLQJLQWKH
HODVWLFLW\RIFRHUFHGODERUZLWKUHVSHFWWRXUEDQSRWHQWLDOH[FHSWIRUWKHFDVHRIIXOO
WRZQVRXWVLGHWKHHVWDWHZKHUHLWLQFUHDVHVWKHWZRSDUWHODVWLFLW\IURPWR
DQGWKH5(7RELWHODVWLFLW\IURPWR$VDOUHDG\QRWHGWKHHIIHFWRIWKLV
YDULDEOHLVDOZD\VYHU\VHQVLWLYHWRDOWHUQDWLYHVSHFLILFDWLRQVVRLWLVQRWVXUSULVLQJWKDWLW
LVDOVRVHQVLWLYHWRLQFOXVLRQRIWKHLQWHUDFWLRQWHUPV,QDOORWKHUFDVHVDOWHUQDWLYH
VSHFLILFDWLRQVZHDNHQWKHVWDWLVWLFDODQGHFRQRPLFVLJQLILFDQFHRIWKLVXUEDQYDULDEOHDQG
WKLVLVWKHRQO\VSHFLILFDWLRQZKLFKVWUHQJWKHQVLWVOLJKWO\
Appendix p. 28 

2YHUDOOWKHHIIHFWVRIWKHLQWHUDFWLRQWHUPVDUHYHU\VPDOODQGWKHLULQFOXVLRQ
H[HUFLVHVYLUWXDOO\QRLPSDFWRQWKHHVWLPDWHGHIIHFWVRIWKHRWKHUUHJUHVVLRQYDULDEOHV
7KHUHVXOWVLQRXUPDLQVSHFLILFDWLRQLQ7DEOHDUHWKXVUREXVWWRQRQLQFOXVLRQRIWKH
LQWHUDFWLRQWHUPV
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5HJLRQGXPP\YDULDEOHV <(6 <(6 <(6 <(6
/RUGVKLSW\SHGXPP\YDULDEOHV <(6 <(6 <(6 <(6
(VWDWHOHYHOPHDQYDOXHVRIUHJUHVVRUV <(6 <(6 <(6 <(6
3URSRUWLRQFRUUHFWO\FODVVLILHGLQILUVWSDUW  
5VTXDUHGLQVHFRQGSDUW  
1XPEHURIREVHUYDWLRQV    
1XPEHURIHVWDWHV  
1XPEHURIHVWDWHVILUVWSDUW  
1XPEHURIHVWDWHVVHFRQGSDUW  
Notes: :HUHSRUWPDUJLQDOHIIHFWVIRUWZRSDUWDQG7RELWUHJUHVVLRQVIRUHDVHRIFRPSDULVRQZLWK2/6FRHIILFLHQWV6WDQGDUGHUURUVDUHLQ
SDUHQWKHVHVFRQILGHQFHLQWHUYDOVLQEUDFNHWV)RUWZRSDUWVWDQGDUGHUURUVDUHFOXVWHUHGDWWKHHVWDWHOHYHO)RU5(7RELWVWDQGDUGHUURUVDUH
ERRWVWUDSSHGZLWKUHVDPSOLQJRYHUHVWDWHV7KHWZRSDUWUHJUHVVLRQKDVRQO\REVHUYDWLRQVEHFDXVHZKHQLWZDVHVWLPDWHGWKHVHYHQ
REVHUYDWLRQVIRURQHSDUWLFXODUORUGVKLSW\SHZHUHGURSSHGVLQFHWKHVHREVHUYDWLRQVSHUIHFWO\SUHGLFWHG]HURFRHUFHGODERXULQWKHILUVWVWDJHORJLW
UHJUHVVLRQ7KH7RELWUHJUHVVLRQZDVHVWLPDWHGRQREVHUYDWLRQVEXWPDUJLQDOHIIHFWVFRXOGRQO\EHFDOFXODWHGXVLQJREVHUYDWLRQV
EHFDXVHIRURQHREVHUYDWLRQDSUHGLFWHGYDOXHRIWKHGHSHQGHQWYDULDEOHUHTXLUHGWRFDOFXODWHWKHPDUJLQDOHIIHFWVZDVPLVVLQJ
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